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%i)m^^tl^o ±m~Wt^\^^^^X. 0. 5<X<1. 5. 1. 5<Y<2. 
5, 0<T<0. 5, 1. 5<Z<2. Si^m^-t^^ti^XV. ^it^Xh^ 

=gr#:e^{;^^4. ^^BJ^^m^fbi^^^fe^^}-}*. C a S i 2O2N2 : Eu. S r S 
igOsNa^Eu, B a S i 2O2N2 : E Z n S i 2O2N2 : E u , CaG 
e^OaNa^Eu, S r G e 2 O 2N 2 : E u ^ B a G e 2N 2 : E u ^ ZnG 
e 202N2:Eu, C a 0. 5 S r o. 5 S i gOgNg : E u, C a 0. 5 B a 0. 5 S i 2 
OaNa-Eu. C a 0. b Z n 0. 5 S i 2O 2N2 : E u , C a o. 5B e 0. 5 S i 2O2 
N2:Eu, S r 0. 5B a o. 5S i 2O2N2 : Eu, C a 0. sM g 0. 2 S i 2 O 2N 
2:Eu^ S r 0. sMg 0, 2 S i 2O2N2 : E C a 0. 5M g 0. 5 S i 2 O2N2 : 
Eu. S r 0. gMg 0. 5 S i 2O2N2 •• E u. C a S i 2B 0. 1 O2N2 ^ E S 
r S i 2B0. lOgNg : Eu^ B a S i 2 B 0. 1 OgNg ^ E u ^ ZnSigBo.i 
OaNg-.Eu^ C a G e 2B0. 01O2N2 : E u> S r G e 2G a 0. oi OgNg : 
EUx B a G e 2 I no. 01O2N2 •• E Z n G e gA 1 0. 05O2N2 E 
C a 0. 5S r 0. 5S i 2B0. 3O2N2 : Eu. C a S i 2. 50 1. 5N3 : E u , Sr 
S i 2. 5O1. 5N3 • E B a S i 2. 5O1. 5N3 : E u. Cao.5Bao.5Si 
2. sOj. 5N3 : E u, C a 0. 5 S r 0. 5 S i 2. 5O1. 5N3 : E u, Cai.gSiz. 
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1. 0 S r 5 S 


i 2. sOi. 5N3 : E C a 


0. 5 s 


i 1. 5O1. 5N1. 


7 : E S 


r 0. 5 S i 1. g 


Oi. 5N1. 7 •' E B a 0. 5 


S i. 


. sOi. 5N1. 7 : 


E Us C a 0 


. 3 B a Q_ 2 S i 
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5N3 : Eu^ 





i-Sit:a5-t?#e„ ^fd, (L+M) / (O + N) -C^-ri^-f 

n. Re. Cu. Ag. Au(D{}^:^j:< imU±^^^^X\^X-h J:< . ^.tb 

I im7vmtmmmiBM'Rt<Dm-B-^ mwM^sMR(DM) =i : o. oo 

*/c. Lf±, Be, Mg, Ca, Sr. Ba. Z n^^b^^-5iP;a=>bi^}^tu5i> 
r ^<^^f*-efe'3T% iV^^S^ CatSr. CaiBa, SriBa. C a 
^t)-^Xh^m^. ^(Dm.}^it\t.mh^'^^^t:A^X^^o m^\-£. SrtCa 
L{4, Mg, Ca, Sr. Ba. Z ni)^hfj:^m-d^^m\'tfl^C a ^ S 
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M?±, C. Si. Ge. Sn. Ti. Zr. Hi yi>^f£?)mt>^^Mi-£fh^^J^fi 

4#JC. Mf4. C. Si. Ge. Sn. Ti. H i ii>ibf£^m7!)>^mi-£ti^ S i 

Rn. ^±m7U^Xh^o Mci^m^n. R{*> La. Ce. Pr. Nd. Sm. 
Eu. Gd. Tb. Dy. Ho, Er. Tm. Yb. L ud>6>^fm5 1 Xf*2 

$?*UV\ ^fc. But. ^±S5n*;5^bil{m5iJ>>'£< lJ^±07c*i. 
^-^^-ev^-C^J;V\ -^(DJ^-a-, RiUT. Eu;aS5 omi%Ji;^±. J:!9^f^b 
< tt7 0%i>;^±-g■^$^^-CV^Srt;6W*UV\ •f?^e^p■^^ m^^JRf*. La. 
Ce. Pr. Nd. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. 

i^. :*:§g*ffl#t^:*3V^-c^i. m^^'iJ'tl.X^ jXmmxh^B n^m^^fc-h<DJiZ. 
L. i^Mb-C^jJ:v\ 
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W®^^^MV^5^i:;^|SX'^^<, MX-ff. BgOg, H3BO3. AI2O3, A 
1 (NO3) 3 • 9H2O, A 1 Ga C 1 3. I nC 1 g^-e^bSo 

c^^fbtJ. MCO^^fbi^f*. 0. 5<L©^<b^<l. 5. 0. 2 5 <M<^)^'ft:#J 
< 1. 7 5. 2. 2 5<M<?3^'fbi^< 3. 7 5. (O^/l^Jt-e^S'^^tb-CV^^S ^ ir , 
^W^UV\ i-Z.^t?*?. LxM^OzN ( (2/3) x+y- (2/3) z 

: RXJ^LxM^QtOzN ( (2/3) x+Y+T- (2/3) z-a) • R (OU^it t fj^ ^ X 

1 . c a (rj'MVMfmW{M 

*^?J}-. msjsfoc a ^l&^-fSo Mffocafi. :^#:^^^-f--5 ^ t u 

^„ ^fcMilSl-C a B. Ga/c^i'tr-^^-rS^C^-C^ j;V\ m^OCal*. T 
/v=f ^^^la^'t'. CI —-fi^ y ^ ;^ F^T?»%tT 9 o J: 19 # b tb/c c a f^. 

2Fi|f^^;as|1) 0 . 1 1 5 ^ m-Cfe^ ^ ^ ::<5DftllI{^:RS^ 

^tb^^V\ CafDMSfi. 2NiJAJ:t?feSr.i:;aW^LV^^s^ r:n/icpi:^^HJ'£ 

#UfcC a ^^I^^H^i^i. 6 0 0~9 O-CCT?. IxJ 5 ^^1. ^-ftt- 5> cl i: ICJ: 

icD^^^, 
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(5^1) 

3Ca + N2 CagNz 

2 . S i (Dm\:M(DWm 

mk.U. S i 3N4, S i (NH2) 2- MggS i , C a 2S i , Si C/^^*-Cfe 

H^ff^. 8 0 0~.l 2 0 OTi-^. ^5^P^. ^-fc-rSiirtciJ; !9#6>tL-5o C<5!> 
(S:2) 

3 S i + 2N2 Si 3N4 

S i (Dmbi^%fe^#-^So 

3 . s i (Dm-it^j'Dmm 

S i (OmitrnX^h^S i Ozii. -f^m.<Dh(D^^\^^^ (fP^^mm SiHcon 
Dioxide 99. 9%, 190-09072) o 
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m-^RXJ^m^i^i:.^. C a S i 2O2N2 : E u ■^^$ti.5^^'fbi^^3fe#:^# 
(^3) 

(1/3) Ca3N2+ (1/3) S i 3N4+S i O2+ a E U2O3 
-^C a S i 2O2N2 • E u 

^^m^ ^m-^. mmm')^. ?^^/^i^fi:t'^mmir^^b-d^x^^. 
#^-p^fe$t^7'=ev^;os, 12 0 o-^^ib 17 0 o°ccommxmi3^^ff ^ 

:Ltmj'^ 1400:d^^>1 70 0°C(D;^^?ag;OS, § 6> m3fe 

»^uv\ mih-^^mu«<Dim(Dm\^. r/v^-r (AI2O3) 

B^-^tfC axS i yBtOzN ( (2/3) x+Y+T- (2/3) z-„) :EuT?^^ 
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L i OH • H2O, Na 2CO3, K2C•0 3^ Rb C K C s C 1. Mg (NO 
3) 2^ C a C 1 2 • 6H2O, S r C 1 2 • 6H2O. B a C 1 2 ' 2H2O. T i 
OSO4 • H2O, Z r O (NO3) 2^ H f C 1 4, MnOz. R e C 1 5s Cu 
(CH3COO) 2 • H2O. AgNOs. HAuC 1 4 . 4H2O. Zn (NO 

3) 2- 6H2O. GeOs. Sn (CH3COO) ^^^^^ir^^ ti}>-r:^^ 

EutB(Dm^m^mPT^o m^m<DEutB(Dm-^!^<D^^m.mi. mo. 

1 /imd^fj 1 5 iLtm-T?fe§C t:dS0^UV\ 
-hlB^i&#^^fofclm^ fjxfeOC a S i 2O2N2 : E u OS^igXigi: tSf^lH^Jcl, 
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i^s *5g^W^{3:*DV^T^ -feiSi-feM^i:<^Sg#«s J I S Z 8 1 1 0 

13a — K:7l— Al 3 b}c:^«t4!7H''^l 4X^m^tiXV^^. ^b-C. 
3 b (D^i^i^m 5 J: 5 ici^— 7V Kgl3$t 1 5 f)^J^}^^fhX\^^o 

w-Ai 3 a}3:::7^^;^xyy^uTi5^-f zi^vK (^») -r?)o ^-r^Ki/m. y 

^{t^tl'fcy — K:7l/— A 13a (^^;MT?r7^-^— /K^- KU lEaMs^'fi 5 — 
;^(^y — Ai 3 bt;^y^ir— Ki-§o 

3.1 3(D;*7i>':/F%i3:^3fe#:i lR.V^=^—y^ 4 y-^^^U 1 2^mAir^, 
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1) 

(^^m^l 0) 

0^LV\ ::<^J: b-C. BN, Sic. ZnSe^ 

GaN. InGaN. InAlGaN. A 1 G a BAlGaN. BInAl 

Gal<^f£^m^co^^mi^^mif^:iti^x^^o ^th^(D7nm\z.yfmmynmt v 

xs i-^Znfj:t^^^^^'^mt/t^>b'tir^:ifhx%^o -^yti^^i 1 (m^-fb 

(D^^^mj::<myf^mts:^^m^mtvxm^. m^hn^^m^ ai 

•^G a ^^t^mitm^^mi^. I n^G a ^-^t^mit^^mPft I HxA l ^ 
Gai_x-YN. O^X. O^Y. X + Y^l) i^>X^mm\^mifhfh^. 

^ti^o ^^Mi^m(DU^^^(Dm&itii^i:^x^^^M^m^mn-r^:itt^x 

iC. Si. ZnO, GaAs. G a N^(^^^i|S|■:^^b?'.^5^^S0ig^-^V^b:h. 

:^it'^m^^xmim^mw^^Mi^^^^^t-^^xt^. M.w-m<^n. ^^tat 

^^g±};iGaN. A 1 N. G a A I N#CD{£?g.-e^;^^-^#:^^^i/^§^^5/:7 
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h9^-^m^=)^^ir?>, X h^^:/±.}c:HVPEfe^ffiV>-CG aN^EL 

OG (Epitaxial Lateral Over Grows GaN) J^^g^iirSo /^l/^X^ MOCVD^i 

^^^\^±-^^^:zhm^n^h\.x^ mm<D ^^v co n m&^m^^mi^ 

^Ml3^-f-^fci^iia-i. h i UrS i , Ge, Se, Te. Cm^M 

w?^' h-T?^5Z n. Mg, Be, Ca. Sr. B a i idW 

mm-r^mK. mm-^2^<jfm^^^f^mK. mm m^'imm) mm-r^zi 
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^c^^^t°— 3 6 0 nm&.±4 2 0 nmSXT(Oh(D. X}i4 5 0 nm&. 

r i -e. :^mm(Dmm 2 ■c^v^ hn?>^m^m^m'f- 1 0 ^^m^^m 1 0 

3®^'l4pli1lC0v'— higiruR p R P ^ R n (DP# t J: 5 l-Mtii $ 

t^.rV^5^i^S^f^bV\ nM^^^-^^ hSf*. 0^L<«. mff 3 - 1 0 /z 
J: i9 ^ b < tt4 ~ 6 M m(Dii:^ i3:?f^^^;rt^ i <t L < . -^©v— himc 

^Rp^Si 0-1 5Q/'niJ^_ht^;^^5J:5J-iP$'^^^-r-Sit^W^bV\ 

■i'^mmp^m^m^(DmmMm<i^if^m.i'R'^^^m^^(Dx\ m^'itpmui^-^ 

*^f*v^-h^^(^P^;OSRp^Rn-X?feofcdS^ :^mm(Dmm2Xl'i. Rp^ 

R n (Dx. p mmt^^(D ^(Dt itm i^xmmi^Mi^^fh^ 

Rn^S>l^-r5©f*liU<^ Rp tRnt(Dm^^^^(Dl-±mM±^'^mXh^ 

f)^. ^ytm(D^mm^^<D^mi)^h^<D^^fiRpt-Rnt<Dmm^i'i:^x\^^ 



wo 2004/039915 PCT/JP2003/013157 

33 

'^xhx^\ -^tcj^m-i. wM^um^. ^m^. ^-^^s mm. mmx--h^^\ 
^(Dt^p m-^mwm(Dmmm\^itm vxmyt^W:i!)m:krr:5f:i^. m^^m^ 

UT. S i ^OST^' :7°(DnMGaNjS. S i K— v^^ttfcnMG a N;d=>b^ce 
^nm=^ly^^ Vm. T>'K-:7"GaNJl. #Si^#F1t3t(^^^ji (G a N 
mmmy I n G a N#FJi(^»^#F«it) . Mg pMG a N^^ 

G>5^^SpMGaN/5^e>Jfe^Pi5'^y FJi. Mg^SK— :^^;n/fcpSGaN^>b7k 

^ni^mM^th^i,(DXiif^<. Mx«V I n G a N^^Uffi b/t:^-*^^^* ' 
^iSi; b-C%^V^U Si. Zn;5SK— :7"$;h.fcGaN^flJ^b-C^>AV\ 

^fc. 1 0 (D^ytmi^. I n (D^^A^^'fk^-*^ r ^ J: «9 . 4 2 

0 nm;??^b4 9 O nmOmMi^iSV^X^myd^'—ii^mM^^'^ir^^t^^X^?)^ 
^fc. B^t°— i^Wf*. ±flaMfJ:PS^$tb5^>0-e{*^cC<. 3 6 0~550 

(3—^^ ^iJ^'tl3#l 2) 
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(y — ^1 3) 

y — F:7v— Ai 3tt^ -r^7>'^y — Ki 3 a i-Y:^-:^— y — fi 3b td^b 

— K 1 3 a cDjc^Pfi. :fyiy:f^m^^S:<^X:^\) ^ ^y:f\H\a-±m^m^ 1 0 ^^^^ 

mm. T^Djvmm. 4 ^ h^mmt^t^ib^mif^fh^o ^f-. '7:^—:^^-^^^%% 

^ y — KlSbfi, •^!>:/hy — Ki3a _h{::iaS^tL7h|§^*^^ 1 0 
(Dnm^i>^hmJ^^MW^Vy{^\ 4 t^^^tbSo — y — Kl 3 b{±, 
•^"^^^^hy — Ki 3 a toe/a-h^affittsfcab. -^^^vby^Kl 3 a;?)=«bii 

i--r5i^^^;osfc5>o -f ^-^-y-Ki 3 bf*, -^^^^^-h y-Fi 3 a 
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mW,&^4^ 1 4 ^^m^ 1 0 (DWM 3 t y — F:7 I/— J^ 1 3 t ^IB^fi^ 
-^^^^UU W^-i?^-) ^Mv^T. ir^s-etSo ^—"r^i^^^ 

m&.x^^Mm^^mm-r^t. m3fef*i o sir^m^mmmm o 7«^§ 

^#^>ffiVN-5^iyOS-t?^§„ ^3fe#:i 1. 10 8}^. (S i 

(OEt) 3OH) . l^n:^^ y—;u^m-^\^X:^yV—^^^\^. U:^vV — 

^Xh^. K^m^t>p^-^mmM<^^<iiBKMvxmu^^^>ts:<. =1-7- 
(^M^-^^— ) 12, \Qi^^\z.xm^x'U%xih^^}ii)m'^\^i^o 

^fc. m#o^#7'^m7fe{*^='-^^'^^^'W (^^-f:^^^-) 12. 10 91^ 
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5r.i;6S-e#5o ^vra*tl5tts ih^l^^Mik. |lfll^>X?f^Jt^cD#.s 
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mmmm 3 . 

tmmm (H2b) -cfe-So ^<Dmm(Dm^3<D^^mm:it. mmm^<D^y6 
muxh^o :^MM(DmM3 (omtitmMxit. ^^m^i 01 tvx. m^w^ 

370nin(DInGa N^mi^^^ir^m'im^^i^^ytm^X^^, i «9 



wo 2004/039915 PCT/JP2003/013157 

38 

MA 1 G a NS. I n G a N#Fjl^-^W-»^#F«igOD^^S^S^JS^tb 

1 GaNg. Vl%mY—^tf\.1t.pm^l^'^^ bM'Cfe^GaNS;^S$e5WlK^ 
M^tLTV^^So ^^b\ f-:7T-rT^J:fctt|£?a-eGaN^tr^;ft$*fc^^5^ 

0 5^fflV^6o tfr|S^-?i/<5r^v?l 0 5^t>*y — Km^i 0 2©*® 
l^fiN i/AgJi«^j-^tL-CV^^o i^l 0 ScDiaglSrtl^. Ag-Sn 

®t±l^nfc#y — KSfiii 0 2 t^-^tLmAgy-f-t 1 0 4};iT«^6^^a$ 

«^ feb^^lSJ?)^ hci-fe/vn— 9 Ow t%t 7— T/V5:~^l 0 w t 

td^UTCa S i 2O2N2 : Eu. (Yq. sGdo. 2) gAlsOa^rC 
e ^^-^tp^^fc^: 10 8 tr^W^^, y >y K 1 0 6 10 7 

2 2 0 t:(c-c 3 0 ^W^iP^W>fl^ $-^;5 ^ ^ Ij: J: «9 UT 
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^m^^^^t-A>x^^o mx.i^. m^w-i 0 i^yy-ju (s i (oEt) 

3 OH) . RXf=^^ /—/l'^m^hX::^9])—^mmi^. V / y^/Vi>- 

6>PJ:|±S^-&fc=^. 3 0 Q°C\Z.X ^^fimmX^Xl^y y —^V^S i Ogt 

^mmx^^mmn^=^-'r^ ^^^uu u<-f ^^^-) 109 1 i^xm 



flsi 1, 1 0 8 i: UT. mm^fm^yti^it^i^. m2(D^iftm^^^thx\^^?>% 

(DXh^o 
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/l^:ilV±m^^^^^^T^<:^4 hm^^tl^Xn. Ms (PO4) sXtR (M«. 
Sr. Ca. Ba. Mg. Z nd^bMfm6i!^^£< i: l»£AJ::l?fe5o Xf4. 
F. CK Br. I-d^^m}tti?>ci^f^< t%imU±-Vh^o Rf^^ Eu. Mn. 

Sr. Ca. Ba. Mg. Z nfj^hMlttl^^P-fj: < t h im^±'X:h^o X{*. 
CK Br. l-d^^m\t^^{i^ti:< thim£J.±'Ch^o Rf^. Eu. Mn. 

T/V:^ y ilR^^T/V-? ^/^ii^^^i Urtt. SrAlgO^.-R. Sr4A 
1 14025 : R. CaAl 204:R. B a M g 2 A 1 1 e O 2 7 : R. BaMggAl 
i60i2-R^ BaMgAlioOir'.R (R{i. Eu. Mn. Eu iMn. CDV^ 

T7U:^l}±m^^hm-^yt^tl.Xi-t^ LajOzS : Eu. Y2O2S : Eu. 
GdgOgS : Eu^'j^ifidSfeSo 

TK. Y3A 1 5O12 : C e. (Yo. sGdo. 2) 3A 1 5O12 = C e. Y3 (A 1 
0. sGao. 2) gOiz^Ce. (Y, Gd) 3 (A 1 , Ga) 5 0 1 2 '^la^^'C* 
^ti.'S YAG^^^#:/^ if ;asfe5<, 

^Offic^^3fe#:i: LxTf*. ZnS:Eu. Z n 2G e O4 : Mn. MG a 2 S 
4:Eu (M{^. Sr. Ca. Ba.Mg. Z n7b^hm}-£tb^^J^ti:< 

jtxh^o xfi. F. CK Br. it)^hmitth^{^^t^< fhimsi±x^ 

-So ) ^^if;5^'fe5o ^fc. M2S i gNg ■• Eu. MS i 7N10 '■ Eu. M^ gS 
i 5O0. 2N8 : E u. Mo. 9S ijOo. ^Nio ■ Eu (Mf*. Sr. C a. B a . 
Mg. Znt>hm\-if\.^{P't^:< thim&^±Xh^o ) ^^if^fe^o 

2 CD^3fe#:f4. 3fM{^JS;;C-CEu};::-ftx.r. E u (^Af]x.rT b . 

Cu. Ag. Au. Cr. Nd. Dy. Co. Ni. T i f}^^m^^fl^ im&. 
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X»S r S i 2O2N2 : Eu ^2 0^^#:T'fe6W^Jc:^)fei-5 (Sr, C 
a) 5 (PO4) 3C 1 : Eu. (C a, S r) sS i gNg ' Eu 

±m^ytit 11. 10 8 05^#«, 1 m~ 2 0 mcDtaffl^s^?^ b < . 9 

m~ 8 M m<D^%mm<Dmytm-i. yt(Dm.m.mRrjmm^mi)m\^\ r co j: 5 
mm^^<iy^i^i^\^rc^. -sjE:fj<^ii;M^^«b. ^>5=.bJi^ra^se^ 
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m 2 (Dm^mmi^^if^'^^i^ i o s ois*#Fff*^3tem^ i o 1 1 (D^^Lmm 

^10 1 tm^i^l 0 8 t^. P^ii^*3V^r@a«bTt>^V^U 0 1 

:^mmi!^m^mm(DMm5i-i, s r s i 2O2N2 •• Eu-e^^ia-sM^iii^ii 

M3|S|.cDS r \z.mmh L-TS r gNa^^-T-So i^^ir bTf^. 4 5: K-ft;-^ 
S r ombi^S r 3N2^»t--5 (P 1) o 
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^^m^^^Lhh-^^^. mX.\-t. Si (NHJ 2^Mg2Si. CasSi. 

s i (Dm\mis i 3N4^i$)#-t-a (p 2) o 

V^-S (fp^fel^^^ Silicon Dioxide 99. 9%, 190-09072) o 
S 1 (Dm\\:mS i 02^*^#-f S (P 3) o 

i:t>-e#?)o ^{b^'^n fr^Aoffe. ^{b^^n f'l^A^'ffiJ^-rs^ 

EucD^»Eu203^^#-r-5 (P4) o 

#Jl3|S|.^3i^#U;fe=^. S r (^^{bi^S r 3N2. S 1 (Dm\MS i 3N4. S i 

(D^ji^m^nmx^x^ m^-t^ (P5) , 

m'^. s r o^fb^^. s i (7)^-fbi^. s i (z^M-fb^^. E u (Dm.itm(Dm,'km^ 
mi^-i-^ (P6) o ^mm^m^imiz.m7^]^^ m^^n^o 

^^R-C^m^KXV. S r S i 2O2N2 : E u T^$tl.-5^M^b^^m3fe#:^» 
5ii:dST'%5 (P7) „ iO:K^fcJ;5mmb#l^^#:(D^j;S5S;^. ^4J^^ 

(^4) 

(a-2a)/3) S r 3N2+((2+3a)/6) S 1 3N4 + ((2-3a)/2) S lOa+aEuaOg 

r (i_2a) EU2aS 1 202N2 + N2a/3 

B^&mt. WK^Mi^^ti^j:^^^^ 12 0 o;d^g3 2 0 0 o°c (Dmwxm^'tn 
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i(Dmm±. mit^^^m (bn) ^-h^.m^^^xm^^no 

^ly'^B^^tfS r xS i yBtOzN ( (2/3) x+Y+T- (2/3) z-a) :Eu 

LiOH-HaO. NasCOa. .K2CO3. RbCK CsCKMg (NO 
3) CaCla-eHgO. SrClj-eHaO. BaCl2-2H2 0. Ti 
OS04-H20, ZrO (NO3) 2. Hf Cl4x MnOg. R e C 1 Cu 

(CH3COO) 2 • HgOs AgNOg, HAuC 1 4 • 4H2O, Zn (NO 
3) 2- 6H2O. Ge02. Sn (CH3COO) ^ ^ ^^^"^^^ 

BntB (Dm^m^BWr^o Mm© E u t B (Dm-^^OTO)^^}*. 1^1 0 . 
1 umt>^ 1 5 /[^mT?&5C:i^W* 

_hiBi&#§r=fTofc^. wm(Ds r s i 2O2N2 : B uommjimtmmmmir. 

. S r <Z)^{I::^^, S i O^-fb?^. S i (DM^lt^. B ^^^T^ E u co^^li^l^. ^ 

^i-g'-r-So mm-^m^ m^^n^\ n^<Dm^^\^^^^i^^'<^^^^^^x^^^o 
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t-himKl±Xh^^±m%m^my^X:isr, ^ Ca. Sr. Ba. Zn;^^^, 
C. Si.Ge. Sn. TisZr.Hf f)^ihtj:^mf>^hmf^fl^ S i ^iK^^t 

^SiOff^M 6 (D^^Yb^ltimTfef*}* . — ^^LxMyOzN ( (2/3) x+ (4/3) Y- (2 
/S) Z) • 3^^^ LxMyQtOzN ( (2/3) X+ (4/3) Y + T- (2/3) Z) 

tl^ Cl^-e. Lf*. Ca, Sr. Ba. Z nib^^i3:^mib^^M]-Ifl^B a ^>^^-> 
mtir^{}^:^i:< fhimK}.±Xh^^l imynmxh^a M{i. C. Si. Ge. 
Sn. Ti. Zr. H f ;?)^f>^c^5l^;e)^e>5®fm5 S i ^i&;>^i-r5i>:^c& < i 1 

a£^±-e^§^ I V:^75*-efeSo Qtt. B. Al. Ga. I n ^^P^/^SI^d^^ 

0. 5<X<1. 5. 1. 5<Y<2. 5. 0<T<0. 5. 1. 5<Z<2. 

6 (Dmmx'M^mi&^^-r, ^fc. ^cov-h—^^^. Miax. tuSBY. MIBZ 

it^ 0. 8<X<1. 2. 1. 8<Y<2. 2. 0<T<0. 5, 1. 7<Z< 
2. 2-efeS:n^;asj;«p0^L.<. ttflBX. fiflBY. ffriBz^a^. X=l. 

Y= 2 . z = 2 ■r'«$tL^^S»^^#:tt]«v^5W^^^i-fc^e)#m* uv\ 

ecDm.mtl'^^yt^t UT. B a S i i. sG e o. 2O2N2 : Eu. B a S i 1. 9 
G e 0. 1O2N2 : E u. B a S i 1. g C 0. 2 O 2N2 : E u. BaSii.gCo.iO 
2N2:Eu. B a S i 1. sT i 0. 2O2N2 : Eu. B a S i 1. g T i „. 1O2N 
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1O2N2 : E 

u> B a 0. 9C a 0. 1 S i 2O2N2 : E B a 0. 9 S r 0. 1 S i 2O2N2 : E ti^ 
Bao. aZno. iS i gOgN^ • Eu^ Ba©. gCao. iS ii. gGco. 2O2N 
2 : Eu^ B a 0. 9S r 0. 1 S i 1. sG e 0. 2O2N2 : Eu^ ^ft^S^if^tl^o 

:if^. -fep^M^SifiPt-5r^;5ST?^5U. ^fc. (L+M) / (O+N) 

b. Cs. Mn. Re. Cu. Ag. Au(D{i^fj:< th lM&^±^^^tlX\^X 

Ca. Sr. Ba. Z n-A^htj:^m-A^^m\^fh^B & ^!^mt-r^{i^ti 
BairCa. BatSr.BatCairSr^. i t> 

Mtt. C. Si. Ge. Sn. Ti. H i •A^^f£?>m-A^^mi-Ith^ S i ^li^^M 

#±ll7n*f*. La. Ce. Pr. Nd. Sm. Eu. Gd. Tb. Dy. 
Ho. Er. Tm. Yb. I^uXh^o i:tT^^*±a7n^(^ 5 1>. Eu^^flsX' 
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Ri-i. mi imjumz-ni^x. ^/i^itx\ mi iminm r=i : o. o 

0 STb^^l 0. 1 s-Qh^o 

1 (NO3) 3 • 9 A 1 N. G a C 1 3. I n C 1 s^Xh^o 

^fi. 0. 5<L(D^fb^<l. 5. 0. 2 5 <M©^'fbi^< 1 . 7 5, 2. 2 
5 <MC9^'fti#?< 3 . 7 5. (D^/]yltXm-k:^ivX\^^^ttm^\^\\ Ctl^b 

(D-SI^jN-^. LxMyOzN ( (2/3) X+Y- (2/3) Z-a) = RXf± L xM^QtO z N 
( (2/3) X + Y+T- (2/3) Z-a) 

mM(D'mUG(^mM.it^^m^Xh^'B. a S i 2O2N2 : EuCDmMIl 

.m^mm-t^it^. :^mmu. u-r(DmM-^mKm-&^^^h(Dx\tti:\\ me 2 
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1 . B a (DWcM^ 

T ^ K-fb^^. B a O^^^^-fb-a-^^'teffli-'S ^ i: 'fe-eir ^ B a (Z)W* 

-?:CDB aCO^'fbi^B a3N2^l&#i-6 (Pi) o 

2 . Si cDS4k#J 

^^m-r^^fh-c^^o m±it. s i3N4^ s i (nhs) 2^ MggS i. c 

aaSi. S i CJ^^t"-T?fe5)„ OT<^S i 3Niii_b©^<D^S0*UV^ 
B, Ga/^if;as^>t^nTVNT%J;v\ 

^COS i (Dm^ms i 3N4tri^#i-5 (P 2) o 

3 . Si (Dm^:^ 

j^^c^s i (Dmhu^t br. s i Oz^mmir^o ^r-cfi. inm(D-h(D^m 

(fn^^M^M Silicon Dioxide 99. 9%, 190-09072) o 
^(DS i O^ft^lS i O^^^WT^ (P 3) o 

4. EucD^-fb^ 

M^^cDEu-^^'fb^ji br. EuaOs^ftffifSo i^^ibrfi. ^h'-^^t 

^(DEucD»t)Eu20g^|&#i-o (P4) o 

-hlBl^^^b^tJ^^COB a OOS'fbifeB a 3N2^ S i (D^hH^S i 3N4. S i CO 
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m<hms iOs. EucomwEusOa^^ftb-c. m^ir^ (P5) o ±mm 
m<:-. B a (^a-ftii^. s i (Dmw>s. s i (Dm^hm. e u (Dm.n(om-^m^ 

m^-r^ (P6) o ^^?S#i^^TO{-SAb. ;^^fT5o 
?S^]5:t)?j|g^}c j; (9 . B a S i 2O2N2 : E uX'*^ti.5m^»m^#:^# 

(^5) 

(1/3) Ba3N2+ (1/3) S i 3N4+S i Oa+a EU2O3 
-*B a S i 2O2N2 : E u 

#^-P^^$tl/^«^v^;as. 1 2 0 o;&^e> 1 7 0 Q°C(Dmmx^^^^n 

9ii/5S^?^b<. 1 4 0 0^^G> 1 7 0 Ot)(D;^^?l.^:*s^ $?^{^^f^UV\ ^ 
^#:i l(^)mm^ S'fli:^^'^^* (BN) ItKcoitiiis JJ^^- hSrfflV^T«%^f 5 

/t?^^ B axS i yBtOzN ( (2/3) XH-Y+T- (2/3) z- a) • E u $ § 
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L i OH • HgO, Na 2CO3, Kg CO 3, RbCU CsCKMg (NO 
3) 2N C a C 1 2 • 6H2O. S r C 1 2 • 6H2O. B a C 1 2 • ZHgO. T i 
OSO^-HaO, ZrO (NO 3) 2. H f C 1 4. MnOs. R e C 1 5. Cu 

(CH3COO) 2 • H2O, AgNOa. HAu C 1 4 • 4H2O. Z n (NO 
3) 2- 6H2O, Ge02. Sn (CH3COO) g^^^^f -5 ^ ^O^Xt So 

±lSi^#%tTofc=^. t^iScOB a S i 2O2N2 : E u (DS5tXSi! 
. BaCOSfbi^, Si (DMih<^. Si (Dmih!^. B ^-^^-TS E u (DM-fb^^. ^ 

m^-r^o mm^m. g^09^^f[::i^m^#:^#§^i;$s-et'5o 
^^^^ % mix < W-e^ 5o 

fis tfrifiO^^S=S^*U F. S. S. S. No. (Fisher Sub Sieve 
Sizer'sNo.) t V^ 5 ^^oi^t^l J:S^St?^5o 

mmm i ~ 2 7 mmiDjfm 1 <^mmf2<^m7fe#:t^:M^i--5^»jT?^So 
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^ fc. HI 3 tt. mmm i ibm s <Dmmti^Myti^^ e x = 4 o o n mx^mM u 

-C- -fe:^i-fe^M;Si:<?DP#{±. J I S Z 8 1 1 0^#g^-ra, 



1 





Ex = 400nin 


X 


y 


(nm) 


ifixn.) 




0. 4 3 4 


0. 543 


5 6 1 


3. 5 


mMm2 


0. 4 3 3 


0. 543 


5 6 1 


4. 0 




0. 3 4 9 


0. 6 0 8 


5 3 9 


4. 0 




0 . 3 5 2 


0. 6 0 4 


5 3 9 


3. 5 




0 . 18 2 


0. 5 5 


5 0 9 


3. 5 








Ex = 4 6 Onm 




x 


y 


(nm) 


^Wdi 


0 . 4 3 7 


0. 5 4 5 


5 6 4 


mmm2 


0 . 4 3 4 


0. 5 4 6 


5 6 4 


mMM 3 


0 . 3 4 7 


0. 6 16 


5 4 0 


^iifeM4 


0 . 3 5 1 


0 . 6 14 


5 4 0 


«M5 


0. 2 14 


0. 6 2 3 


5 10 



rnmmiu. c a s i 2O2N2 : Buxm^ti^m^^m'^^i^xh^. mM 

M2fi^ C a 0. 9oMgo. 10 S i 2OZN2 : E u "C^ ^tL^^^ft W7fcf*T?fe 

So ^MMsa. s r s i 2O2N2 : E uxm^n^m^^t^^^ytitxh ^ 

mm4U. S r 0. 9oMgo. loS i 2O2N2 : E u -e*$tL5^S«m^#:-e 
feSo MMWiSit. B a S i 2O2N2 : E uXm^tl^^m^tmM^^Xi^^c 
mmmi-BXi-i^ mmtVX. CaaNa. Si^N^^ SiOa. EU2O3 
%^fflU ^ti^(Djm\-t:^ 0. 1~3. 0 Mm}e:*&#bfcm, ^tt^ti/£tT<^ 

i 5 i^:^ L-Tto 
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mtMm 1 . 

C a 3N2 : 6. 0 1 g 
S i 3N4 •5. 9 9 g 
S i O2 :,7. 3 6 g 

EU2O3 : 0. 6 6 g 
-hteifc*^#*Lfc#, CagNa. S i 3N4, SiOz, EUoOg^, 

*5V^T. Eu^S^^O. 4 3mo 1 %-t?fe2)o 

SIWJl {^:*5V^-C^ M^COM-a-it* (^/l-it) f*. C a 3N2 S i 3N4 : S 
iO2:Eu2O3=i:0. 51:3. 02:0. 04 eXh^o ^(^U^iJC^ 
i^ti:^J:,DK. C a 3N2 (^^Sl 4 8. 3) ^6. 0 1 g. Si 3N4 
A140. 3) ^5. 99g, SiOg (^^*6 0. 0 9) ^7. 3 6 g. E 
U2O3 (r5)-^S3 5 2. 0) ^0. 6 6 g{^/.f;5 J; ^-a-^^foiTco 

-hia^b'a-2^^?gi'a'b. Ti/^^T#ffl^tf'-t:\ mb^ii^'i^^itiiaiciSAU l&l 

5 0 ox^xmB^m. m^^noTco 

Ifelaj^fi. C a S i 2O2N2 : EutrfeSc 

9. 3M%. N;iSi4. 5a:»%#^tL-rv^fCo OtN(DmMm±. O : N= 
1:0.7 SXh^c 

m^-^ g 3 N 2 {-^mMit^U 98% MGI02PB) 10 1. 

O) ^^V\ M#<5D^S-a^J:l:;^ C a 3N2 : MggNa : S i 3N4 : 
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S i O2 : Eu203= 1 : 0. 1 2:0. 5 7:3. 3 7:0. 0 5 2tfj:^i: 

C a 3N2 : 5. 4 4 g 
MggNz : 0. 4 3 g 
S i 3N4 : 6. 0 5 g 

S i O2 : 7. 4 3 g 
E U2O3 : 0. 6 7 g 

»M 3 «M 1 <^c a ^ s r \z.mM^fdmm\imik%w-x-h^. mm¥\ 

3f*. mii;^ hn:/^i>AS r 3N4 (:9'^*2 9 0. 9) ?rffiV\ mP^fDU^ 
it^ (^e/Vit) S r 3N2 : S i 3N4 : S i O2 : E U203= 1:0.5 
1:3. 02:0. 0 4 6 tf^^^ol^. im^<m^tcn^^. TtB<^^». W 

S r 3N2 : 9. 1 4 g 
S i 3N4 : 4. 6 5 g 
S i O2 : 5. 7 1 g 

EU2O3 : 0. .5 1 g 

mmm 3 (Dmm\:.m^ytWi(D otNt ^wm-r 5 1 . ^a^p o :as 1 5 . 

3m&%s N^U 1. 2itS%-^*tUTV^fCo OiNCDfiSi:b{*. O : N= 1 : 
0. 7 3-T?fe5o 



mmW^] 4 ft. ^JfeM 2 (D C a ^ S r t^SJi.b^cm^^hi^^^#:T^fe ^JfeM 
4tt. MJpJl-^jIS-a-^t^ (^/l^irb) S r 3N2 : Mg 3N2 •• S i 3N4 : S i O 
2:Eu2O3=l:0. 12:0. 57:3. 37:0. 0 5 2 tfj:^ ^ ^ 

S r 3N2 ■" 8. 4 6 g 
Mg 3N2 : 0. 3 4 g 

S i 3N4 : 4. 8 0 g 
S i O2 : 5. 8 9 g 
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E U2O3 : 0. 5 3 g 

5tt, m^h^"^]} r^AB a^Nz (^»3i6. 6) m^<Dm^ii.m 

(^/Vlt) BagNg: S i ^ : Si02:Eu203=l : 0. 76 : 0. 
2 2": 0. 0 3 3 i/^S j; 5i-> m-A><m^fcn^^. Tt5(D#:*. #fibfCo 
B a 3N2 : 1 1. 2 g 
S i 3N4 -3. 7 7 g 

5 i O 2 : 4 . 6 3 g 
E u 2O3 : 0. 4 2 g 

E X = 4 6 0 n mxmmm ITbmS (Dl^^tmik^W-^Bim. UfCo E x = 4 e 

ore. ^(7)^m. ^Wtf 1 (DM^-fk^^^^fefrt*. -fefJSx = 0. 4 3 7. -fell|y = 

0. 5 4 5 (^^Sfe«};iB3fefeSr^i-2)o liJiM4CD^^'fbi^m^mi. 

x = 0. 3 5 1, 'fepy = 0. 6 1 A (DnU-^MmK^^^^^iT ^ ^ HJfeM 1 

E X = 4 0 0 n m-e^m#!l 1 Ibm. 5 ©^^^k^^^fefr^Si^ LTt^ ^IfeM 1 <^ 
^mbife^3fe#:f* . feii X = 0 . 4 3 4, -fep y = 0 . 5 4 3 (D^l^-fe^^};!^ 
^^^^ i-§o 3 (T^M'fbfem^ft^f*. -feii X = 0 . 3 4 9. -feiS y = 0 . 

6 0 8 (onm^^mmiz-m^^^^-r^o i t^s 5 (Dmmtm'^^w-cDv^-r 

0 0%t-ir^mnnmX-^-to nmU^ F. S. S. S. No. (Fisher Sub 
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Sieve Sizer's No.) 5 J: ^fft-trfeSo mMM 1 5 (7)^^. 

^lttt^*^ 1 0 0°C(Dt^s 9 5~10 0%-efe^o 2 O 0°C(Dt^s 6 5~9 

<ll2teM6 7^?Ml 5 > 

^rc^ HI 8 ^Jfe^ 6 7!;M 1 0 (D^^'fbi^m^fef^trE x = 4 0 0 n m-CMi^ 

vtcb^ (T^m^^^^ h/vtr^^ia-t?feSo HI 9 tt> Mmm e t^m 1 0 (ommt 

HI 1 0 . ^JSM 1 1 1 5 (DmS^b!^^^#:Sr E x - 4 0 0 n m-t?Mj^H L/c 
t ^ (0^%:^^-^ h/^^^-r^-^fe-So 1 1 tt. 1 1 1 5 (OWMAY. 

i^:^^#:^Ex = 4 6 0 nmT?Ml^Ufet^(Da^^:x^i5' h/V^:^-f m-CfeSo 



2 



Ex=400nin]i!l^ 




Sr/Ca 




fell 


•fell 










(nm) 


X 


y 


(%) 


(%) 




0/10 


561 


0.434 


0.543 


100.0 


100.0 


mmmn 


3/7 


543 


0.388 


0.570 


111.0 


106.3 




5/5 


546 


0.375 


0.579 


135.9 


128.6 




7/3 


544 


0.372 


0.593 


148.0 


131.8 




10/0 


539 


0.349 


0.608 


145.8 


127.3 
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Ex=460nml6^ 




Sr/Ca 




fell 












(nm) 


X 


y 


(%) 


(%) ■ 




0/10 


564 


0.437 


0.545 


100.0 


100.0 


mmm7 


3/7 


549 


0.391 


0.578 


109.4 


103.1 


mmms 


5/5 


545 


0.378 


0.588 


125.4 


116.9 


mmm9 


7/3 


545 


0.371 


0.600 


162.8 


142.7 


mmm-io 


10/0 


540 


0.347 


0.616 


138.8 


119.2 




Ex=400nmi&S 




Sr/Ca 














^;H± 


(nm) 


X 


y 


(%) 


(%) 


mmm^ i 


6/4 


542 


0.366 


0.593 


124.4 


128.1 




7/3 


541 


0.366 


0.595 


133.3 


135.8 




8/2 


542 


0.363 


0.599 


142.0 


143.4 




9/1 


540 


0.353 


0.605 


122.7 


123.2 


iisi^ji5 


10/0 


540 


0.342 


0.611 


100.0 


100.0 




Ex=460nmi!lSH 




Sr/Ca 
















(nm) 


X 


y 


(%) 


(%) 




6/4 


542 


0.365 


0.603 


134.5 


137.8 




7/3 


542 


0.364 


0.605 


148.5 


151.1 




8/2 


542 


0.360 


0.609 


156.8 


158.4 




9/1 


541 


0.351 


0.615 


125.9 


126.8 


mmm^ 5 


10/0 


539 


0.339 


0.622 


100.0 


100.0 



MMmQ7bm.l Of*. — ISI^S r xC a (i_x) S i 2O2N2 : Eu (O^X^ 

ofc, WMn. S r 3N2, Ca3N2. S i 3N4. S i O2. EugOg^^ffib 
fc„ mm^^mMtDWcAKWALfc^. S r 3N2S C a 3N2. S i 3N4. S i 

02. Eu203^. mm^mn.^. ^u—y:^--^^:^p^x\ ^~i<ifj:?>'kxm^ 

Vfco MMM 6 7bm 1 5 ^^:^oV^r. E nm&i-i 0 . 4 3 m o 1 %Xh^o 
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JitS-fb^ij^^tm-^U TZy^=.T^mM.^X\ mi[iyi^^mi^i^\^MAL^ mi 

^ ©^^^^ E> s 4 0 0 n m3£#<:D7feM-trllifeM 6 Ib^ 1 0 ^MJ^g $ h ^ . 

»^^»tr^b:^Co — 4 6 0 nm^^(D%mx-mmm6 7b^l 0 M®^* 
/c:t#. Sr :Ca = 7 : SO^^^S^ ftts^pfeStl^dSlttd^ofcio tfc. C a (D 

«Mll7^Sl5f4. S rxCa (10-x) S i 2O2N2 •• Eu (O^X^l 

0) x«$tl.6mmt;ife^^#:-efc«?^ Sr tc a t(D=&;v\t^^^xm&^n 
IIJfeM 1 1 7!rS 1 5 mMm 1 ^ }afS^iHlil(^##-em^'ft:#J^3fe#:o?M5t% 

=fTo/Co m:¥cU^ SrsNz^ CagNa. Si3N4. SiOa, EUzOa^feM 
UfCo ^M5|Sl-^BffS(^^»-^*Ufc^. SrgNa. C a 3N2. S i 3N4, S 

±.mih^m^u-^\^. Ti^^=-T^m%^x. m\:.^t7mm\z.-^A\^. mi 

^ CD^:^^^ b . 4 0 0 n m3ft^603teM-t?«M 1 1 T^M 1 5 $ -^Tt i ^ . 

S r ^rC a i:SrM-a-$*fct#(D^;«s^ S r (^^(D t # J: «9 ti. iSV^^3fe)^ft. 
4-^^^:|r:^L-fCo ^^c. S r : C a (D^^^^tf)^. S r : Ca = 6 : A7b^9 '■ 
l(Dt^m^i0]^(D\^±^m^^tmX$^o Sr :Ca = 7 : 3 75fS 



wo 2004/039915 PCT/JP2003/013157 

58 

<mMmi 6 7i;S2 0 > 

^fc. HI 1 4 ft. MMM 10. 16 2 0 OSt^'fbil^^Tfef^^E x = 4 0 o 
1 6 7!?M2 0C9M^-fk#j:^3fe#:^Ex = 4 6 0 nm-T?Mbfci!^<D^^;^-^i5' 



3 



Ex=400nmii!lS5 




Sr/Ba 




fell 












(nm) 


X 


y 


(%) 


(%) 




10/0 


539 


0.349 


0.608 


100.0 


100.0 




8/2 


549 


0.388 


0.581 


84.3 


86.6 




6/4 


556 


0.404 


0.556 


77.5 


83.2 




4/6 


553 


0.411 


0.552 


36.1 


40.9 




2/8 


524 


0.269 


0.595 


19.9 


22.5 


IIJS#1J20 


0/10 


496 


0.142 


0.464 


25.9 


45.8 




Ex=460nmi!l^ 




Sr/Ba 
















(nm) 


X 


y 


(%) 


(%) 




10/0 


540 


0.347 


0.616 


100.0 


100.0 




8/2 


548 


0.386 


0.590 


95.8 


97.8 


mmm^i 


6/4 


558 


0.408 


0.571 


87.6 


92.7 




4/6 


558 


0.417 


0.559 


47.4 


53.5 




2/8 


527 


0.293 


0.621 


13.6 


15.2 


mmmzo 


0/10 


497 


0.120 


0.532 


37.8 


64.2 



MMWilO. 167!7M2 0{4. S r xB a (i_x) S i 2O2N2 : Eu (O^X 
^ 1) X^m^tl. S r iBa t(D^;ViJc^^^XWk^ff^X\^^^. 
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mmm i o . i e 2 0 miMw<i 1 1 m^mm<^^^'^''^^'it^MytWi(D 

Mit^ffo/Co JWMl-i. S r aNas BagNzN S i 3N4. SiOg. EU2O3 

^mrnvf^o mmP^^m^<DmM\znA\^rc^. s r 3N2. b a 3N2. s i 3N 

4s S i02^ EUgOa^. ^3^#H^^, i!^n-y7}?5/>5^;^F>3-^, {^T^^-S 
-tX-m-^Vf^o MMmiO. 1 6 0Jc:j3V>-C. EuM^fiO. 4 3mo 

1 VoXh^o 

-htS-fti^^j^^^'^bs T>'^^T#|lI^4'.-t:\ g'^t:x}^?^7^iti^§(c:^Al^. *tJl 
4 5 0°C-ei!^D5«. «SrtTo/Co 

«M 10. 1 6 ;^ig 2 0 «M 1 0 ^mmt L 

^ (D^^^^h, 400nm, 460n m7&i^(DitM.XMMM 10. 16 2. 
0 ^mm^^fct^. S r : B a = 2 : 8 T??^-^$^fc i: ^ J; . S r : B a = 

^fc. B a (D— SR^emUT. S r ^ii^U-CV^< l^t^goT. ^3fe3&^CO|Rl_h^ 

^:as-c#?)o s r a -fefi^^fb 

,J:;aSHr|g-efe6. ^ ^jj-. ^JfeM2 0 (?DB a S i oNaOg : E u tt, 4 
9 6 nmaa#{3:?§3fefc°— ^SV^^^^^%^i-o ^^^M 2 0 IC-^^ 

<*JfeM2 17&^2 4> 

m 4 2 1 Tbm 2 4 (7D#t4%^-ro 

* fc. mis fi. ^^ffe'M 2 1 Ibm 2 4 (7:)^^«^^#:tr E X = 4 0 0 n m^' 

•rmxh^o 1212 If*. mMm2 i:7^M2 4<^^s{ii#j^3fc#:®stt^^i5' h/w 
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X 


y 
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mmm22 


6/4 
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0.508 


0.462 


54.5 
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42.6 
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493 
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y 
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0.504 
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0.511 


0.476 


70.7 
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0.502 


0.471 


24.1 


29.9 
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0.343 


0.474 
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17b^24lt. CaxBa (i_x) S i 2O2N2 : Eu (O^X^l) 

mmw'i 2 1 7!rs 2 4 mmm 1 1 mtmm<Dm^^mm'i\::mmyti$^(Dm^^ 

WM\-t. CaaNs^ BagNa. S i 3N4. S i O2. EUgOg^'fe^ 
UfCo KJ^»^Bf^<^#:fit-#*bfc^. CaaNs, B a 3N2. Si3N4. S 

-a-UfCo ^*feM2 17I7S2 4(^:*3V^X. Eu^ilEftO. 4 Smo 1 %-efe5c 

-hiE^k-^i^^M^u. T/^^T#H^^-c\ m^t-^^mmm^^Ai.. mi 

4 5 0°C-t:v^5B#rBl «^tTofCc 

litS^ll2 17!;S2 4{4. *^^^«s llJfe'^J 2 1 Ur. 

^ (DU^-A^ b > 4 0 0 n m3e#<7D5feM-Xllig^J 2 1 7!;S 2 4 ^ i± fc i ^ . 

C a : B a =4 : 6 "CM-^ ^ -^fc i t J: ^) , C a : B a = 8 : 2 -CH-a-^i^fc i 
^^v^M7feM. *^»*^^Lfco — 4 6 0 nini£#cD^M-ell 
mM2 17^S2 4^|ib&^ii:fcit. Ca : Ba = 2 : SX-U^^'^-ftt^X^). 
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<IIMM2 57bm2 7> 

mfeM2 5<7)|a^f*, C a S i aOsNg-^fe^o Q (DB-S^n. S r S i 

gOzNg-efeSo 2 7 CQia^fi, BaS i zOzNg-^feSo H2 2{i, #4 

:^^^^^irm^mx-:h^o 0 2 3 ^JfeM 2 5 (Dyt^->±^ V=7^ Ylk^W- 
COXi^miFfx-?^ — ^-^^i-glT-feSo H2 4f*. «M2 6(?):^=arv-^-f f^-r 

{-'JtM^tl^So #4;^^^f4^ a^b#c. a = ^ = Y = 9 0° "T^fe !9 , SV^JZL 

<^jiM2 8 : mimw> 

mte^illcDCa S i 2O2N2 : Eut. CagS i ^Ng : Eui. (C 
ao. 93, Euo. 05. Mno. 02) 10 (PO4) g C 1 2 ^ tr^ffi-fSc H 2 6 f*. 

A- A '?r^i-if®llI-T?fe;5o 13 2 8}*. ^li^J2 8 03S3feS«05i5fe^-<i5' f 

^yr^T (c®) J;»5;fess^2 0 i^MOVPE(7)M/^;:^f^{;i-fe5/ hL. 

W&2 0 loo?a^^^l 0 5 0^^-eJb#^-1i:. S|g2 0 1 
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mm2 oib \^xm\:.%}^mwt^f^^^mmm. a i a i g a n, g a n 

^Jim^'^Wi. Sic (6H. 4H. 3C^-^tp) ^ ZnS, ZnO, GaAs. 

^v^-c. »^2 0 KOUM-^^ 1 or^-CTJfs P T;«f^fc;?k?^. M^;^?^ 

^^S':^Tif TMG (DTf-StlsbX. W^2 0 1 cO?g.S:Sr 1 0 5 0°Ci^X± 

i^V^Xl 0 5 0°C-e, ^C<115|S|-;^><il;iTMG. T^^'^:^T-^y^. ^mMn^:^ 
{cix^>';^f^SrffiV\ Si ^4. 5 X 1 0 ^ Vc K— :/b/c:G a N J: «9 ^Jf-S 
nS® 2 0 3^. n^«^ UTnfiijm®2 1 1 Si^m^'t^nm^^^'^ -i^ VMii 
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S i K— a NJ: f9 f£SPMS^5 O^y^^^ b 
^V^-caS^8 0 0°CfcLX> TMG. TM I . T>'^^TMV^T:x K— :7'' I 
no. iGao. 7Nj:i9 J^=fc^*F®^5 0;^-^-^;^ h ci-A<©JK»:-e^SS-1^So 

mm 2 0 4^J^S^i^5o 

( p -fill =¥-ryr 1352.^6^) 

TMG. TMA. T>'^=^T^ CpgMg ti^V^?^ v?3i:=./W^ 

^t/U^i^) ?^^v^, MgtrBxio^Vcm^ F-::^UfcA 1 o. sGa o. yNJ: 

mi pmm) 

m2 pmmti^x. mmi^pm\mm2 1 o-k^mr^pm^^i^^^ hS2 o s 

X 1 0^ Vcm^ 7°U:^cipMGaNtrl 5 0:^^^^^ f A(DM)¥-e^:S: 
^•*5o pffill=i^i5^i!^ he2 0 8{4, p{|ijm^2 1 0^?]^j?fei-:5M-efe5(Dt?. 
1X1 0^ Vcm^£A_h<01^=¥-Yy r^Si-f-Sr t:asM^LV^ 1 x 1 0^ V 

^tb\^^'^^^ bjicD|J.^:SrG aN^-rSi:, mSl^^ht^J^ UV^:t-— ^ 
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tlfz:n.m^ 210a ^b^-Y :7°^4^i7?^^t|5 2 0 9 (Dijii^lt) 5 /i X h ^ ^ 
:7^t^(^a;«^ 2 10a <^i|il%lxl Sjumirb. xb^-^ T't^C'^^^ 2 0 9 iMffi 

;e^2 1 0 a^^EicjFM-rSo ~^f^. pmy^yhmmmm^ih^mmia-i^ p 
iifjm«2 1 o^-§i3rc^tjf^^u. p^ij/-?^y hm^co±ictprcoT?i^^uT. 

1 0 ^—Uf^ifMj^l^. pftlW^y Mi^2 1 0 b pftijni/^i^ fa 2 0 8 CO 

a^-&-5o pMy-^iy hmM2 1 0 hi^mif^^^pm=i>i^^ hm2 

0 8<Dmm-i. pmwm2 lot pm=t>'^^ bS2 o s tit:^—^ ^^mM^ 
"^•TK^ y h'^-mm-dm^(DmKm^^nx^ pm^<y vwm2 1 o b cd 

^V^T. nMJS2 0 3^^tiJ$ii:/cMl±l®2 0 3 aic. niaim® 2 1 1 a 
J^-f-So nffl!]«^2 1 1 a {4. T i . A 1 ^mM^X^B^-T^o 

iit?. n^l!imffi2 1 1 a nMM 2 0 3 c^Uffl® 2 0 3 a {z:;^— $ S^iJ'S 

fk-^^ti:^— % y^wmtf-^^o %v^m(Dp mwrn 210. nfl,ijmii 2 1 
comnhfi^ P'fi!lcD:r-5 ^y:^^ffl;te4. ^S'M 2 0 A(Dm%^mtmM\^t^\^^ 

^V^-C. J:iapM«ffi2 1 0. n{|ljm^l2 1 1 a <D— ^U<»^^^|^< 
-fjfe^tjx 2 0 3 <?9^Wffi 2 0 3 a Rt/^Btti® 2 0 3 a CD 

b»tH ufc p mnM 210, n-fiom^s 211a (Dm.m^. ^fh^th^^^^ 



wo 2004/039915 PCT/JP2003/013157 

65 

5o pM^-^^y hmM2 10 b. n#j^N°^y hmM2 1 1 b ^ y^mm 





IfCmA) 


mm 

VKV) 


RadiometricCmW) 


Photometrio(lm) 


Peak(nm) 




20 


3.4 


6.2 


1.84 


464 













X 


y 


Tcp(K) 


Ra 


(Im/W) 


0.356 


0.368 


4690 


82.2 


27.1 



3 6 0~4 3 0nm. 4 3 0~5 0 0nin, 5 0 0 ~ 7 3 0 n ml^^ 
lOnm, 4 5 5~4 7 5nin. 5 5 0 6 0 0 nmlZ^^if^^^^^^h^m 

^^^^ fyi-^^-f-, 4 0 0 nmmi^<Dm^m^i^x^m^^thfcm^mt. m 

■mmi(DC a S i 2O2N2 : Eufi. l^-fe^WJ:!. CagS i gNg : E u fi. 
^fe^O-bgp-fe^^:^}^:. (Cao. 93, Euo. 05, Mno. 02) 10 (PO4) eC 

<mmm2 9 : ^%mw> 
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ti. mmms\-^, mm^u^^i 4 ^ j: 19 y - v--^ 1 3 tmmmm^thx 

§15*^1 5-C#oTV^5o 2 f*, r-T T»fe 1 ±l^n + G a N : S i , 

n-Al GaN:Si, n-GaN. GaInN QW s , p-GaN : Mg. 
p-AlGaN:Mg. p -G a N : M g c^HlSJ^M ^;rtr;^£'5o fen"^Ga 
N : S iJi(^— §P^i3l^y^>-^^Hrn§amWJf^^^:H-CV^6, ^p-Ga 
N : MgJl_hl;i{*. pSmffi»^$tbTV^5o y — K:7 V— ^ 1 3 f*. ^A«? 

1 0 dS^:^-t--5o i 2 5 ^^fls: i i ;as 

^mm\z.m^MMm 2 9 (D^^mwD^Mt 1 1 m^m 1 o^sft^^i^^ 

Ca S r S i : E nXm^tb^mtm^M^t . ^m^l^tcn^W^ 
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•So 

MMm 3 0 (Dm^^M^^irm 3 0 K^\^^xmMm 2 s (D^^mm^isi-f:^^ 
mmm a 0 (Dm^mwi^. mmm 2 s ©B?t^e<z)^-7V ymt 1 5 (^^sici. 

•:fiQ(D^mm'\w^m'D^Pfmmt\.x\t-^ :r.-m^^^m^. ^yr^ii, v-y 
iJ^^M-a^^. -feiJ^^^b-fiisKy '^^V'^:/#(^f^^mtt=^^^1i'Kffli-5:l^^s-C' 
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^^-y^l 6iC#^^-&^^^#:}±. CagS i sNg : E u . 
(Cao. 95, EUo. os) xo (PO4) e CI ^(Dm^^t^^m'r^o -^^^h 

y - K 1 3 a w;^; 5':/F^Mv^ ibti^m^i^ 11^. mmm 3 (Dmmm^^w- 
&.T(Dmmwi 3 1-79}*. ^ti^tb:^mmii^^^mmmm^mz.m^ir^ 

(MMms I7b^5 6) 

m 6 *^0J{'#5mmt;i^^^#:(^^Sfe#!l 3 1 7!;^ 5 6 com^^yr^ir, 

{4. ^^'fbi^^^l*^^ E X = 4 0 0 n m-eSiJ© bfc i: § 0OB^::^-<i^ V/V^^ir 
mx^h^o 0 3 7}*, mmtmn^i^^E x = 4 e O n raXmrni^tc h%(D^% 

§0 HI 4 0 Att. 3 6 O^g-ft:!!^^^!^^ 1 0 0 0 mxm.^\^f^ S EM ' 
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0 0 o-fg-^^Lfcs EM^x-T?fe5o 1114 0 ctt. mMMs 6 <Dmm\Mm.% 

1 0 0 0 Oi^-eJi^b/cS EM^KX'feSo 
^6 





E X = 4 0 0 nin 




E u CD 


1 — I H/HJ 














X 


V 


Y (%) 








0. 01 


0. 333 


0. 614 


81. 0 


81. 7 


81. 0 


^ Ll^ !✓ 44 


0. 015 


0. 340 


0. 612 


87. 2 


87. 8 


87. 3 




0. 02 


0. 341 


0. 612 


95. 1 


95. 5 


94. 9 


.-^ /V im 1 y ~4 


0. 025 


0. 345 


0. 609 


97. 3 


97. 5 


96. 9 




0. 03 


0. 349 


0. 608 


97. 7 


98. 1 


97 9 




0. 035 


0. 356 


0. 604 


100. 0 


100, 0 


100 0 


^JSM37 


0. 04 


0. 356 


0. 604 


97. 9 


98. 4 


98. 5 


^ /V i^' J ^-^ 


0. 045 


0. 363 


0. 600 


97. 4 


97. 7 


97. 9 


I^JfeM39 

/-pf W ^ 


0. 05 


0. 367 


0. 598 


95. 4 


95. 8 


96. 2 


^ /■* LU -4 V 


0. 07 


0. 378 


0. 590 


89. 0 


90. 1 


91. 2 




0. 08 


0. 387 


0. 584 


89. 6 


91. 1 


92 4 




0. 1 


0, 394 


C. 579 


87. 3 


89. 5 


91 4 ' 




0. 12 


0. 405 


0. 571 


85.5 


88. 1 


90. 4 




0. 14 


0. 416 


0. 562 


84.8 


88.8 


91. 5 




0. 18 


0. 422 


0. 558 


84.8 


89.5 


92.4 




0. 18 


0.425 


0. 556 


79.9 


84.3 


87. 0 


^JiF!l47 


0. 2 


0. 430 


0. 552 


72.5 


76.5 


79.5 


I^M48 


0. 22 


0. 438 


0. 546 


71.7 


76.3 


79. 5 


mfe^!]49 


0. 24 


0. 442 


0. 543 


68.8 


73.7 


77.0 


»#!|50 


0. 26 


0. 446 


0. 539 


61. 1 


66.2 


69. 2 




0. 28 


0. 450 


0. 536 


57.7 


62.9 


66. 1 




0.3 


0. 449 


0. 537 


48.3 


52.9 


55.4 




0.4 


0. 462 


0. 526 


38.6 


43.4 


45.9 


I^JfeM54 


0.5 


0. 471 


0. 519 


31.0 


35. 7 


38.0 




0. 6 


0. 476 


0. 514 


23.0 


26.9 


28.7 




0.7 


0. 482 


0. 508 


16.6 


20.2 


21.8 
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A ^51 A 
U. DiU 


yo. o 


Q9 9 

yz. z 


QQ 9 

oy. z 
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Q7 1 
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y4. u 
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U. Uo 
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U. 1 
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Q7 /l 
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CkA 9 
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1 AA A 

iUU. u 
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Q7 Q 
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U. i4t 


A A AQ 


A RVI 
U. O / i 


yy. D 


QQ 1 

yy. i 


QQ 7 

yo. / 




A IP 

U. lo 


A yl 1 A 


U. ODD 


QQ A 

yy. 4 


1 AA A 
iUU. u 


1 AA A 
• iUv. U 




A 1 


A A1 7 








yu. yj 




0.2 


0. 424 


0. 559 


89. 3 


90. 2 


90. 8 




0. 22 


0. 430 


0. 555 


91.5 


93.4 


94.2 




0. 24 


0. 434 


0. 551 


87.0 


89. 1 


90. 1 




0. 26 


0. 438 


0. 547 


78.2 


81. 0 


82. 1 




0. 28 


0. 441 


0. 545 


73.9 


77.0 


78.3 




0.3 


0. 441 


0. 545 


61.4 


63.6 


64.6 




0.4 


0- 453 


0. 535 


53.3 


56.3 


57.7 




0. 5 


0. 460 
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43. 7 


46. 9 


48.4 
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0. 524 


33.6 


36.6 
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23.4 
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^-f. mnU. SrgNs. Si3N4^ SiO^, Eu^Og^^^LfCo 

^ti'eti 0 . 1 ~ 3 . On mfci&^ufco mmm siibmsei-i. 

mM<DmAtfj:^X 5 (^:#»^^Tofc„ S r (D-Mit. E uT?Sm^ttSfc46. 
^^'fb^l^^l^^tt. — r (i_x) EuxS iaOgNa (0<X<1) "C^^ 

■ Jita#:*^#ft UTt^. >ff^(^^*(^S r S i 3N4. S i Euz 

HJfeMS 5lc:*3V^T. M^O^S^Ji^ (^yl^Jt) S r 3N2 : S i 3N4 :■ 
SiO2:Eu2O3;^SSr:Si:O:Eu = 0. 97:2:2:0. 03 "Cfe 

So ^<DM^it'^\^f^^X^\:L, SrgNa. S i 3N4^ SiOgs EugOa^ 

lii'^^tTofc:^ m^m 3 1 5 6 m^<^'^^^i^tKt^^X 5 i-. S 
r (i_x) EuxS i 202N2(^S rigS^U«Eu<DSa^Jt^^'ft;^^/c„ *{C*5 
It 5 E u (7Dia-6-tbf4. E u (D^jVht ^^ir, 
±mt^m^m^V^ T>'^^T#fflM4'-T?. ^'ft:)^^^7^jti^l^SAbx ^1 

5 0 ccT?^ 5 mm. m0.^n^r-. 

$m-^iti)>h(DmmMMi~i. Sr (i_x) EuxS i 2O2N2 (0<X<1) "Cfe 

mmm s 5 (^^a'fb#i:^^#:(^ otNt <DmM.% ^m'&-t^ t . ^^4^ o 

15. 3m*%. NdnO. lM%'^^tUTV^fCo OtN^mftltf*. 0:N 

= 1:0. 6 6-efe5o 

T/v^ ^^^^ t'o-fe^ 5 5/ :^m<Di^Wi^mm-r^ ^ t ^s^?^ bv\ 



wo 2004/039915 PCT/JP2003/013157 

72 

2 9 0 nm^^b4 9 0 nm-e^<g&S2$tl/-5o 

E X = 4 0 0 n m-cmmm 3 1 5 6 (Dmmmm^i^^mm ufc. mmm 
3 1 <Dmm\^i^^^^m-i. ^mx= o . 333, ^my = 0 . e 1 .4 (onm-^m 

«M 3 6 om&'fbi^m3fe#:tt. -fe^x = 0. 3 5 6. -fe 

liy = 0. 6 0 4<DM^^iM^i^^it'^^^-t?>o -fe^^^i-iSV^T. E u (DiB 

E u (Dm-^lt^m^^ UTV ^ < ^ . <f3:V. Mm 

M 3 6 i t JC, ^^^:aS:ft%]ft < f^o fco $ ^ {^lE u (DBB-a-l^b^ii^ UTV^ 

urv^<, i^^^fi. Eu<Dia^M:%it^U-CV> 

E X = 4 6 0 n mX-HitM 3 1 5 6 <^)^^>fbi^m^#:^M LfCo E x = 
4 6 0 nmfi. J; < ^t>tL6^*^-efe5fcJ6. ^M^-eMj 

= 0 . 6 2 3 (DMm^^m^m^^^^-r^o -^mmmi^m^x. buco 

4 3 tfD^^-fb^^ft:}*. -feMx = 0 . 4 0 0. = 0 . 5 78 (DM 

*^^^^5*^5i«<7'.^ofco $b}^Eu©ia'a'J:b^^i^u•rv^< i:. 
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F. S. S. S. No. (Fisher Sub Sieve Sizer s No. ) ,> ^/^ 5 ^^iSiii^}- 

J; siit-efe 5o Mmm s i jbm 5 e (Dm.m^'m±. 100 °c(d it. s 5 %jji_h 
mmmB ribm? 0) 

^ 7 T^^P^ lC#5^mbi^^3fe#:<^lliiSM 5 7 T^M 7 0 (D#'t4^^i-o 
J:§^^^*C5^^t^^^-r®-e$>§o 4 0 0 nmia^<5D3fc"Cfe'5o 

0j^(Z)^>ft:^:^-r^-T:-fc5c 4 6 0 nm7£#cO^-T?fe>5.o II!4 3f* 

-rc I E-feSEI-efcSo 1114 4 ft. 1114 3^ife^l^/cC I E-feSIllT?fcSo 04 
5 ft. mmb«^^^#:^E X = 4 0 0 n m-^Mj® Ufc b % <^^^X--^^ f/V-^^ 
-r0-Cfe5o 04 6 ft. mM^tmW:^^^E:K = 4 6 0 nmX-mMVr^i:^(Dm 

Tfe;^^^ f/i^^^-rST^feSo 1114 7ft. mmk^^:^^#;co»'fkL/ciiiiS3;^-< 
^ b/v^^-rm-efeSo 1114 8 ft. ^S'fbi^^^#:oM#il-^-<^ b/v^^-TiH-e 
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7 



E X = 4 0 0 nm 





F 11 (73 


( n m) 


t— iFvHJ A 




^WM5 7 


0 . 0 1 


5 5 8 


0 . 4 4 2 


0 . 5 4 9 


5 8 


0 . 0 2 


5 5 9 


0 4 2 8 


0 5 4 6 


^Jfij#"f| 5 9 


0 . 0 3 


5 5 9 


0 4 3 3 


0 5 4 3 


^JSM 6 0 


0 . 0 6 


5 6 5 


0 . 4 4 4 


0 . 5 3 6 


«M 6 1 


0. 0 9 


5 6 6 


0. 4 5 1 


0. 5 3 0 


MMM 6 2 


0. 12 


5 6 4 


0. 4 5 6 


0. 5 2 6 


6 3 


0.15 


5 6 6 


0. 4 6 0 


0. 5 2 4 


6 4 


0. 2 


5 6 7 


0. 4 6 4 


0. 5 2 2 


MMM 6 5 


0. 3 


5 6 7 


0. 4 7 3 


0. 5 16 


^I^M 6 6 


0. 4 


5 7 0 


0.485 


0. 5 0 6 


MMM 6 7 


0. 5 


5 8 0 


0. 4 9 9 


0. 4 9 4 


^ffiM 6 8 


0. 6 


5 7 2 


0. 5 0 2 


0. 4 9 2 


MMi^ 6 9 


0. 7 


5 7 4 


0. 5 0 0 


0. 4 9 4 


mMWi 7 0 


0. 8 


5 7 2 


0. 4 9 7 


0. 4 9 6 





Eu<D 




t° 








& 






» 










X 








Y 


(% 


) 






(%) 


Q 


(% 


) 


5 7 


0 . 


0 


1 


9 


9. 


3 


9 


9 . 


4 


9 


8 . 


7 


9 


8 . 


5 


5 8 


0. 


0 


2 


1 


0 0 


. 0 


1 


0 0 


. 0 


1 


0 0 


. 0 


1 


0 0 


. 0 


5 9 


0. 


0 


3 


9 


4. 


3 


9 


4. 


1 


9 


4. 


6 


9 


5. 


0 


mmm e o 


0. 


0 


6 


7 


6. 


8 


7 


6. 


5 


7 


8. 


7 


7 


9. 


6 


mmme i 


0. 


0 


9 


7 


0. 


0 


6 


9. 


5 


7 


2. 


7 


7 


4. 


1 


6 2 


0. 


1 


2 


7 


3. 


1 


7 


2 . 


7 


7 


7. 


2 


7 


8 . 


8 


^ife^ll 6 3 


0. 


1 


5 


7 


4. 


0 


7 


2. 


9 


7 


7. 


2 


7 


9. 


0 


6 4 


0. 


2 




7 


9. 


2 


7 


7 . 


1 


8 


1. 


7 


8 


3. 


7 


«M 6 5 


0. 


3 




8 


0. 


2 


7 


6 . 


6 


8 


2. 


0 


8 


4. 


3 


mmm q e 


0. 


4 




7 


1 . 


3 


6 


7. 


8 


7 


6. 


0 


7 


9. 


0 


6 7 


0 . 


5 




6 


9. 


4 


6 


5 . 


4 


7 


6. 


2 


7 


9. 


9 


^JiM 6 8 


0. 


6 




4 


8. 


7 


4 


5 . 


1 


5 


1 . 


7 


5 


3 . 


9 


^ JfeM 6 9 


0. 


7 




4 


9. 


4 


4 


5 . 


8 


5 


1 . 


9 


5 


4. 


1 


7 0 


0. 


8 




2 


8. 


7 


2 


6. 


9 


3 


0. 


2 


3 


1 . 


4 
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WMi-i. CaaNa. S i 3N4. SiOg. EUaOstrMUfCo CtbfeOM 

mmt^^%w-<Dmmm.^\-i. ca (i_x) euxS izOzNz (o<x<i) 

ll^tM 5 8 <^^^>ft:ife«#:<;o O i N i: ^m^^t § ^ ^ ^4^1^ (cl o 

1 9. 5aa%^ N;OU 7. 5mft%-a*tL-CV^fCo O tN(7:)||»ifcfi, O : N 
= 1:0. 90 X-h^o 

2 9 0nm^^h5 2 0nmX^<mM^n^o 



E X = 4 0 0 n m-eHJSM 5 7 T^m. 7 0 c75^mb^:^7fe#:^®ta U/c„ «M 
5 8 O^^'fki^m^flstt. -feM X = 0 . 4 2 8.'feMy = 0. 5 4 6 (0^1^#,|S 

:^jcB^-fe^^^5o mmm5 7 (DrnM^ftm^^m-i. -femx = o. 422, 
Hy = 0 . 5 4 9 (Dnm-^mMi^^yt^^^-t^io ■^mmmi^^^^x. e u (Dm 

^ifeM5 7 Tim 6 7 it. ^«v^^«S^ai«v^4^^^t^li^boo, BFfM(^^ 
E X = 4 6 0 n mX'*« 5 7 7 0 (^^^'ft;i^^3t^^Ml© bfc^ E x = 

^^r^Tofco «M 6 5 <D^m^hmw:%mt. x = o . 4 6 4. 
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(*Ji^j7 17!7M7 8) 
« 8 ^^5g{^>^^m^'fb#f^3fe#:<^^M 7 1 nm. 7 8 O^tt^^-To 

mhl^i^^m^^^(D^'ft^^irm-Vh^o mM^Uit. E x = 4 O O nm-t?fe 
5o m 5 1 mmt;%m*#:SrE X = 4 0 0 n m-eib® U/c t # 0^^:?!.^^$' 
h/P^^«-e^§o H 5 2 fS. ^mk^^^3fe#:^E X = 4 6 0 nm-T?M)® Ufc 





E x = 4 0 0 nm 




E uc^ 


(nm) 


-fei^x 








0.0 1 


4 9 5 


0. 0 9 0 


0. 4 5 8 


10 0. 3 


mMM 7 2 


0.0 2 


4 9 6 


0. 10 1 


0.485 


10 0. 0 


mMM 7 3 


0. 0 3 


4 9 7 


0. 116 


0. 5 0 7 


9 0. 1 


MMM 7 4 


0. 0 4 


4 9 8 


0. 118 


0. 5 0 4 


8 9. 2 


^m^il 7 5 


0. 0 5 


4 9 9 


0. 13 2 


0. 5 2 1 


8 3. 6 


^ife^ll 7 6 


0. 1 


4 9 8 


0. 2 4 7 


0. 4 7 7 


2 2. 5 


mMm 7 7 


0. 15 


5 18 


0. 2 8 9 


0. 5 5 6 


8. 4 


mMM 7 8 


0. 2 


5 3 1 


0. 3 17 


0. 5 9 9 


5. 7 
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Eu(D 


Y (%) 


(%) 


Q (%) 


MMM 7 1 


0, 0 1 


9 0. 8 


9 6. 6 


9 6. 0 


^mm 7 2 


0. 0 2 


10 0. 0 


10 0. 0 


10 0. 0 


MMM 7 3 


0. 0 3 


10 2. 3 


9 6. 0 


9 6. 5 


mMm 7 4 


0. 0 4 


9 5. 7 


9 2. 1 


9 2. 6 


MMm 7 5 


0. 0 5 


10 2. 9 


9 2. 9 


9 4. 1 


mmm r e 


0. 1 


5 4.4 


4 2. 3 


4 5. 0 


mmm r 7 


0,15 


4 0. 3 


2 3. 7 


2 5. 5 


mmm 7 8 


0. 2 


2 7. 7 


14. 2 


15.3 





E x = 4 6 0 nm 




E u<5D 


(n m) 




mmm 7 1 


0. 0 1 


4 9 5 


9 5. 2 


MMM 7 2 


0. 0 2 


4 9 6 


10 0, 0 


mmm 7 3 


0. 0 3 


4 9 8 


9 4. 2 


mmm 7 4 


0. 0 4 


4 9 8 


9 6. 7 


mmm ? 5 


0 . 0 5 


4 9 9 


9 3. 3 


mmm ? e 


0. 1 


5 0 0 


2 8. 2 


mmm r 7 


0. 15 


5 0 4 


9. 1 


Hffi^d 7 8 


0. 2 


5 3 6 


4. 0 



MMm? 17bm7 8i-i. B a S i 2O2N2 : Eu-t?fc6o 4 0 0 nmi£{#(Z)M) 
WMi-i. BagNax S i 3N4, SiOg. E u gOg^-fe^ LfCo ^tLb<??M 

5Ptsr«M Sit mm^£mmi:f7m^m\'^xmmm 7 1 jbm 7 s (Dmrnhf^"^^^ 

mmtmMyti^(DmmMit. Ba (i_x) EUxS i 2O2N2 (0<X<1) X 
fcSc Ba«— tPti. Etl-egm^n-CV^;5o ^i-^SltSEucDlB-a-i^ttt. Eu 

11. 3m*%^ N^ano. 6ms%^^ti.i:v>fCo oirNc^aiijtf*. o:n 
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= 1:0. 9 4X'h6o 

w^Wit. mt 1 ~ 8 ju m-efeofco 

2 9 0nind^f>4 8 0 n m j; M$tb?)o 

E X = 4 0 0 n TciX^mMm 7 1 T^M 7 8 bfco ^Sfe^d 

7 2 CDM-fti^^^^:?*. -feP X = 0 . 10 1. -fefl y = 0 . 4 8 5 COlt-feHi^ 
S^i^3t-feSr*i-5o 7 5 (^^M^'fbifem^teft:}*. -feilx = 0 . 1 3 2 . -feM 

y = 0. 5 2 l(D^M^l;iB^'fe^^-r?>o -fegjM^(-^3V>r. EuOia^it 

^ii^LTVKt, ■feMx«;&;^[Rl}c. •feliyf4_h;&^fnli3:ix:7 ^LTV^<o m% 

2(Di#dS:^%i^V\ I^Wll 7 1 T^M 7 5 i«V^|§5feff&t;^^Sv^ft 

•So 

E X = 4 6 0 n m-^HM 7 1 7bm 7 8 (^>m&fl^i^^^^^MJ^ Ufco E x = 

mmm 1 1 t^^s 7 s (Dn&mmt^ 100 tx^ i . 90 %£i_t-t?& 2 

<»M7 9> 

1^ 5 5 ^JfeM 7 9 <^^^«^5fe#:^E x = 4 0 O n m^^fMi^ \.fch^(0 
b^v^^f llI-T?feSo HI 5 6 tt. »M 7 9 (Dm^>ftii^^3^ft:^E x 
■=4 6 0 nm-CMj^bfci: b/^%:^"t~llI'^^feSo HI 5 7 , ^JS 

^i|7 9£D^^'ft:^^3fe#:<^M)S;^-^i^ h/^^^i-ia-efe-So mssfi, ^iiM7 
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(Dmmh^^^i^^ 1 0 0 0 mx-mB bfc s em^x-c^Sc m s 9 b tt. mm 

M 7 9 O^M'ftW3fei*^ 1 0 0 0 O^^T?«J^LfcS EM^K-efe?)„ 
mMM7 9it. C a S i 2O2N2 Eu-C$>-5p 

^■f. >!S^«> CagNz. Si3N4. S i 02^ E u ^ O 3 ^^ffl Ulfelo ^JS 
^4^. ^M'ivO. 1~3. 0 ;imt::»UfCo «^ll7 9ti. TfBO 

C a 3N2 : 6. 0 1 g 
S i 3N4 : 5. 9 9 g 
S i O2 : 7. 3 6 g 

EU2O3 : 0. 6 6 g 

mMmi 9};i*3V>r. (^/Vjt) C a 3N2 S i 3N4 : 

S i O2 : EU203= 1 : 1 . 0 5:3. 0 2:0. 0 46X^^0 

^laj^fefi. C a S i 2O2N2 - EnX^^o 

MMWi 7 9 (Dmmtm^^w-(D otNt 0^*% ^so^i-a i . ^a^" o 

1 8. 8mM%. N;5S1 7. 1^4%-^^tbTV^fCo Oi:N(Da*J±«> O : N 
= 1:0. 9 4T?fc5o 

E X = 4 0 0 n mXMMm 7 9 (^MS'fbi^^^fefr^M® bfCo I^JfeM 7 9 

m^m'M^m^. x = o . 434, -fefi y = 0 . 543 (Dnm-^mm^^^ 

<mMms 0 : ^3feSff> 
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^MM? 9(^C a S i 2O2N2 •• Eu C a 2 S i gNg : E u . (Cao.93, 
Euo. 05, Mno. 02) 10 (PO4) eClz^^ffli-^o MMWiS 0(Dm^mm 

f*. Ell ic^-r«3t©t3<^T'^§o iii2 6(*. ^^mKM^m^m^tr^-r^m 

m^mmio^^mm^^^-^mm ( j i s z s 1 1 o) -x^h^o 
mmw<\ 8 0 (7)^3ti^«-ett. mmm 2 s <^^^^«jc:'effi l^^^*^ t mm 

MMM 8 0 (D^^mn 1 co#tt%* 9 K^-To 



mo 





If(mA) 


Vf (V) 


Radiometric OnW) 


Photometric (Im) 


Peak (nm) 




20 


3.4 


6.2 


1. 84 


464 











^ >':/^^ 


X 


y 


Tcp(K) 


Ra 


(Im/W) 


0. 356 


0. 368 


4690 


82.2 


27. 1 



ifeMS Oc7)^^^g{i^ 3 6 0~4 3 0nm. 4 3 0~5 0 0nm. 5 0 0 — 7 

390~410iim. 455~475nm. 5 5 0 ~ 6 0 0 n mt^iaS^ 

h/V^^i-, 4 0 0 nmMi^aoD^Tfe^^f- !?Mf®^tLfc^ 
ytm-i. *ifiM7 9(DC a S i 2O2N2 : E u tt^-fe^ffl^Cl. C a i gN 
8 : Eu(*^#,;5^bf?^#,^IM*^{3:. (Cao.93, Euo. os. Mno. 02) 10 (P 

04) eC 1 2i-i^^Mtn^^mm\z.. ^ti.-^ti^^if-^^*^^i-5o ^ti 

<«M8 1 :^5teSe> 
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5t) ^^:*5V^X. mmms l©m^'fli^^3fc#:i. C a S r S i gNg : Eu-T?^ 

<mmm8 2 : ^^mm> 

: EvL<Dm<m^^i^t. (C a 0.95, EUo. 05) 10 (PO4) gClgCD 

X. mmms 3(Dmmmmytm^'mm^tix\^^h. m. ^^yifi ei^-r^x 
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(MMMS 3~8 7) 

HI 6 3 tt. mMM 8 3 Jbm. 8 7 (DmS'fh#»^^#:^E x = 4 0 0 n mX^mM U 

hyv^:^i-|ll-t:-fe5o 1216 4 mMMS 3 75M8 7 cD^S 

6 5 8 3 Tbm. 8 7 (Dmm\^^'^^W(Dmm:^^^ h/v^^^mxh 

xh^o HI 6 7?*. mmms 3(Dmm^mm^^^mBi^r!isBM^Mx$>^, 

ia6 7Att. 1 0 0 Oi^XMBi^f:Lh(D^^^V . me 7 Bit. 5 0 0 Oi^XM^ 

-CV^^„ »M8 3«. B a 0. 97EU0. 03S i zOaNa-efe^o IIWll8 4«, 
B a o. gsEUo. 05S i zOaNgl^fc-So * Wll 8 5 , B a 0. 90E u 0. 1 0 S i 

^o. ssEUo. isS i 2O2N2 cfe ■So 
M8 7fi. B a 0. soEuo. 20S i aO^NsT-feSc 

^-f. BasNa, S i 3N4, SiOg. EUzOg^^ffiLfCo 

^:f^. -^tb^^tLO. 1-3. 0 /iin}z:3^#Ufc:„ |&#^. *JfeM8 3«, _t:|Bm 

mtf^^x^i^. Tm<DWc&<Dmn^mmvr^a ^:ix\ Bafc^L-cEuo^ 

/I'itt^s Ba:Eu = 0. 97:0. 0 3-t?&5o 
B a 3N2 : 5. 6 0 g 
S i 3N4 : 1 . 8 8 g 
S i O2 : 2. 3 1 g 
EU2O3 : 0. 2 1 g 
_hiai6:»^#ftUfe#, BagNa. S i 3N4. S i O2. EugOg^. 

±m^t^^^m^v^ ri^^^^mmn^x, mihy^pmi^m^i^Av. 
5 0 o°cxm5m^. m0.^ff-oft. 
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mm-^-i. B a S i 2O2N2 : E u-T?feSo 

12. im&%s Nt^S. 9aS%-^^tl/TV^fCo OtlSKDMAitilLs O : N = 
1:0.7 4.-Ch^o 

B a Jil^LTE uO^/kirbfi. Ba:Eu = 0. 95:0. 0 BX^^o 
B a 3N2 : 5. 4 8 g 
S i 3N4 : 1. 9 1 g 
S i O2 : 2. 2 8 g 

E U2O3 : 0. 3 5 g 

mmms 3 tm^wx\ mmM^m^v. «^fTofc. 

B a {il^t-UTEuO^/V-itf*. Ba:Eu = 0. 90:0. lOTfeSo 
B a 3N2 : 5. 1 8 g 
S i 3N4 •■ 1 • 9 7 g 
3 102=2. 1 8 g 
EU2O3 : 0. 6 9 g 

B a i3lMb-CE uO^/^J:[:«, Ba:Eu = 0. 85:0. 1 SXh^o 
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B a 3N2 : 4. 8 7 g 
S i 3N4 : 2. 0 3 g 
8 102^2. 0 9 g 
EU2O3 : 1. 0 3 g 

mmms 3tm^wx\ mmn^m-^i^. m^^n^it. 

B a\ZM\^X'Eu(D^^Uiti1ii. Ba:Eu = 0. 80:0. 2 0Xh^^ 
B a 3N2 : 4. 5 7 g 
S i 3N4 : 2. 1 0 g 
S i O2 : 1 . 9 9 g 
E U2O3 : 1 . 3 7 g 

^.m-i. {S}^ 1~5 /iin-efeofCo 

^ 1 0 S S S 7 ©m^-fB#>^3fc#:^E x = 4 0 0 n m-t?M^ 



1 0 







•fell 












(mol) 


X 


y 


(%) 


(%) 


(nm) 


mm 8 3 


0. 03 


0. 106 


0.471 


100.0 


100.0 


496 


IfeiifeMS 4 


0. 05 


0. 121 


0.481 


85.5 


83.9 


498 


^Ife^J 8 5 


0. 10 


0. 247 


0.477 


45.2 


40. 1 


500 


^ifeM 8 6 


0. 15 


0. 289 


0. 556 


33.4 


22.8 


504 


mmms 7 


0. 20 


0. 317 


0. 599 


23.0 


13.7 


536 



HJfeMS 3 75M8 6fi, 3 5 0 nmafi^J; ?3 ^> 3 7 0 nin:d^fj4 7 0 nmco 
MMms 37b^8 7tt, 2 9 0 nm;ei^e>4 7 0 nm^T:\ i^V^^iK^^^-r„ 
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^(Dti^^ 2 9 0 4 7 0 nra-^X'(DmWtm.f)^h(D%^^^ii<WLU\^. 

UT. E x = 4 0 0 n m5fi^<7)3fc^«M 8 3 8 7 co^^fbi^ 
^^#:{-SS*|- LTM@ $-^7to 8 3 <^^mt:i^^3fe#:«. -fe^ x = 0 . 1 

0 6 V -feMy = 0 . 4 7 1. ^it^f—^m^X p = 4 9 6 nmOlfe-fe^^inlg^ 
■fe^^i-5o IISfeMS 4tt. ^Wjlx = 0. 12 1.'fef|y = 0. 4 8 1, Xp = 
4 9 8 n xn.(Dm-&mM\^^^-^^^-r^o MMU 8 5 f*. -feM x = 0 . 2 4 7. 
fePy = 0. 477. ;ip = 500 xira(DmMmm\Z.^%^^^^^. II»J 8 

^^g6*^^Lfco ^^fe. ^ifeM 8 4 8 7 tt. mmm^ ^ (om%M&'Rx^-^ 
^ 1 1 f±. mmm s 3 cDma-fb^y^Tfe^^^^ms^'i^^^ro 2 

src^B^fett^tr 10 0 % t-t-^^B>5tM-e^i-o mmymi-i. E x = 4 0 0 n 
^1 1 



mm 






CO 


(%) 


(%) 


25 


100.0 


100. 0 


50 


97.0 


97.4 


100 


88.8 


90. 2 


150 


79.2 


81. 7 


200 


64.7 


68. 2 



i c^i^m J: . mmtmmyt^^ 1 0 0 "c^ -e#?& ufc i: ^ . 8 8. s % ^ . 
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mmm2 8©^^^S{c:*3V^T^ 1 t UT. mMMS 3(^B a S i gO 

2N2:Eut, (Y, Gd) 3 (A 1 , Ga) gOiaiCei, SrCaSig 
Ng:Eui:, (Cao. 93. Euo. 05. MHo. 02) 10 (PO4) eClz^t^ 

-THXfeSo HI 6 9 :|I»J 8 8 Tbm. 9 0 <^^3fe^«<^#.M^ (v' 5 ^ l^— 
i^B » ^^^m-^^^o K^WJS 8<7)^^^Sf*, •fe?aS^4 0 0 0~5 0 
0 0K}^:'^t5*TV^5o 

^JiMB 8<D^^^SI-}*. ^WllS 3©B a S i 2O2N2 : Eui, (C a 
0.93. Euo. OS. Mno. 02) 10 (PO4) ^Clzt. (Y, Gd) 3 (A 1 , 
Ga) sOia^Cet, S r C a S i gNg = E u i ^teffi-r^:^^, ^ (7)SB-a-ifc}4. 
5aa:^M-r5^td5T?%?)o Ex = 4 0 0nm(7>M^M^ffiV^T. r^bO^ 

^fV^, Ff^<^^^-^Str#i-5o ^SfeMS 2,(DB a S i 2O2N2 : E u f^, 4 7 
0 nm~5 3 0 niiiJc:^)fefc°~i5'^:S:^^-t-§o (C a 0.93, Euo. 05, Mn 
0.02) 10 (PO4) gClgfix 4 4 0~5 0 0 nmfilB^t:-— ^^;S^^i--5o 

(Y, Gd) 3 (Al, Ga) 50i2:Ce(*. 5 0 0 ~ 6 5 0 n mfc:^^ 
^fe*^^i~^o S r C a S i sNs : Euf*^ 5 8 0 n m~ 7 3 0 n ml;i^)fc 

girU-C. Ex = 4 0 0 nm<^Mj^5feM^ffiV^r. (C a 0.93, EUq. 05» M 
no. 02) 10 (PO4) eCl^h. (Y, Gd) 3 (Al, Ga) sO^^-Cet 
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1 2 





^pfe^tt (Ex=400nm) 






fell y 




mBm.i^m (%) 




0.356 


0.371 


4693 


100 




0.363 


0.365 


4449 


81.5 











Ra 


R1 


R2 


R3 


R4 


R5 


R6 


R7 




76.0 


74.7 


90.9 


92.8 


60.2 


69.9 


82.0 


78.9 




88.2 


94.6 


89.3 


84.6 


85.9 


92.0 


86.2 


84.8 









R8 


R9 


RIO 


R11 


R12 


R13 


R14 


R15 




58.3 


-1.9 


71.8 


52.2 


41.9 


79.8 


96.4 


70.1 




88.1 


96.1 


75.7 


89.9 


75.3 


92.4 


91.3 


92.4 



4 0 0 nmmM(D^ytm^\^xy)mm^nfc^%m^. mmms s a s i 

2O2N2 : Euf*W^#.;5^p5^^^|IJ^fc, (Cao. 93, Euo. 05, Mno. o 

2) 10 (PO4) eC I .iiwm^^^hw-^^mmi^. (y, Gd) 3 (ai, g 

a) s0^2 ■ C eitm^^^^M^'^^W$li^. S r C a S i gNg = E u 

;ei5-e^5o mz.^ iptmMii^^T&'&m^^mmx-i^^ ^i^mm^mm. (Ra) 
*fc. (Ri~Ri5) it. m}^i^x(D^mx-i^-^'m^^w^n 

(R9) ^^9 6. It. m^x^mxh-Df^io ^(DS0mM^wmm (r9) 

0 % b]^tzt^ co^nm.X^ir^ 
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i§^*^^ffiv>/c e^^^^^sicM-r 2>o ^ (^mrnm s 9^t/ 9 o (D^^mm 
sx^]t. mMm2 9 tmm\r.m]^^ti^ m^^m^n. mi) . iii7o«. mm 

■So 

fc>^ § ^Jfe^J 8 9 9 0 (DmytmU t-ffi V ^ ^ 1 1 . 8 
3©^S>ffci^^^#:i:. (Y, Gd) 3 (A 1 , Ga) 5O12 : C e "C^^tL-S 
YAG^^^i. Ga S r S i gNg : E u-Tr^^ti.S^'fbti^^f^i: . ^U-^ 

a S i 2O2N2 : Eutt, 4 7 0 nm~5 3 0 nm(=:^^lf— j^^S^^-TSo 
(Y, Gd) 3 (A 1 , Ga) sOis^Cett, 5 0 0 ~ 6 5 0 n mtd^^fc 

S r C a S i eNg : E utt, 5 8 0 iim~ 7 3 0 nm(^^3fe 

8 9 :^xf 9 0 (D^^mwi^MM^m-r t . {s}^4 e o n tniz^yt ^ 
o;asig)fe-t-?.o «^ii8 9Ri^9 o(Dmytmmx\t 

8 9 &t)« 9 0 (Dm%^U(DW^) 
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89 

t>n^o \^^¥i2(D^%mnh ut. ex=4 e o nnL(Dmwtm^m^^x. 

(Y, Gd) 3 (Al, Ga) 5O12 : Ce i:^ffiV^:5o -^f^. 

*i 3 





^Tt^tt (Ex=460nm) 




•fell X 




feSJg (K) 






0.356 


0.371 


4693 


100 




0.352 


0.358 


4773 


86.1 




0.356 


0.360 


4643 


81.8 










mm 




Ra 


R1 


R2 


R3 


R4 


R5 


R6 


R7 




76.0 


74.7 


90.9 


92.8 


60.2 


69.9 


82.0 


78.9 




84.5 


93.9 


92.3 


85.2 


72.4 


86.5 


91.3 


77.5 




83.1 


93.5 


86.0 


79.9 


96.0 


88.0 


83.2 


96.6 









R8 


R9 


RIO 


R11 


R12 


R13 


R14 


R15 




58.3 


-1.9 


71.8 


52.2 


41.9 


79.8 


96.4 


70.1 




77.1 


70.7 


87,0 


73.8 


63.1 


97.9 


92.4 


88.0 




81.5 


94.1 


70.5 


81.3 


65.0 


90.8 


89.2 


88.3 



^»!j8 3<^B a S i 2O2N2 : Eu{*W^-fe;0^fcii^^^:^{;L, (Y, Gd) 
3 (Al, Ga) sOjz ■ Celt.m^-^^hM^'&^W^i^. SrCaSigNg-. 

W-m^^Wm^ (Ra) ^S7 6. MMmS 9RU9 0 1^'^^ 
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e^^^^fe^gj*. ^i^m^WmWc (Ra) /5S8 4. 5^tJ?8 3. It. Ul^X 
~R15) fi, mt^^Tc^^^-e^-fe'tt^S^^^tbTV^So itmm.2j,z:^ 

•f-e-fe»^^»4. (R9) ^5-1. 9xh^(D\^Mi.. mm 

ms 9mj^9 oKm^ ^^^m^mmi-i. #^?t-fefNffi#: (r 9 ) 7 o . 7 ^ 

94. li. ffiJ6Tmf^^feofc„ :i(Dm^m-^Wmm (R9) l:b^ft« 

<mmm9 1 m^mm> 

6 1 0 ^m^-t^o ^ <D^^%^^ ^MWm 2 SrS 5 ^3fe#: 1 1 

>fE::#/^^#:i^ (Y, Gd) 3 (A 1 , Ga) sOi^ : C e "e^^tl/S YAG^ 
%^t. C a S r S i : E u-e^^ti.^S'fbJfem^fe^ri:, Sr?ii^Ufcm3fe 

C t^ia-a^J:!:?*. ^ t t^X^ Ex = 457n rrL<Dm^%m.^ 

S i 2O2N2 : E uJi, 4 7 0 nm~5 3 0 n mfc^^fe t'^rJ^^S^^-f-So 
(Y, Gd) 3 (Al, Ga) gOia-Cef*. 5 0 0 ~ 6 5 0 nmfcl^^fetf— 
•^^:i:^^-r5o S r C a S i sNs : Eufi. 5 8 0 n m~ 7 3 0 n m^clB^fe 
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<^^«fttr*i-So ^ti^oy^^m'^l 0i)^h(O^^^h. 1k%W-l it^^o) 

(mmm 9 1 (Dmtftmm:(D^-m 



*i 4 





(Ex=457nm) 










mm 














IfCmA) 


Vf(V) 








X 


y 


Jt(K) 










(mW) 


dm) 


S(nm) 








(Im/W) 




20 


3.38 


6.3 


1.69 


453 


0.334 


0.340 


5443 


25.0 











Ra 


R1 


R2 


R3 


R4 


R5 


R6 


R7 




92.7 


96.6 


94.8 


90,5 


93.8 


95.7 


91.6 


89.8 









R8 


R9 


R10 


R11 


R12 


R13 


R14 




89.0 


83.0 


88.7 


96.4 


81.0 


96.8 


94.4 



4 5 7 ninmU(Dm^m^\^2:.'omm^fhtcmmm^. mmms scob a s i 

2O2N2 : E uttW^^;a^65,m-fe^fSJ^t-. (Y, Gd) 3 (A 1 , Ga) 5O1 
2 : C e l-im&}^^^M0^W:WMi^. S r C a S i gNg : E u fift5^^;5^fc#^ 

9i<D efe^B^teMgf*. 9 >^zfmm:^^ 2 5. 01 mywtm^xM^^m^^m 
^^•t-o ^»if9 nzL^^^^mm^mm^. ^-mt^^wmm (Ra) ^592. 
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M#: (Ri~Ri5) m^±x(D^m-vm^'m^^m^thx\i^:6. m^. 
mmmQ n^m^&^^^ytmmu. mm^-^wmm. (r9) ^^8 3. ot.m 

mMm 9 2 <D^%^m\^m\^^'^iti¥ 1 1 ^mm s s ©^^^b^^m^ft: t . 

(Y, Gd) 3 (Al, Ga) 5O12 : C e-T?^$tLSYAG^^#:i:. CaS 
r S i sNg : ^v.xm:^ih:^mhm^itW-t^ %?Ii^U/c^3fe#^ 1 l^^V^-5„ 

3tl:^H-r'5^i;55-^*5o Ex = 4 6 3 nmCQl5&@^M^^V^r. i^L^CD^ 

;R«^trV\ Blf^CD^«:S^^-r^o IIW[|8 SCOBaSisO^NgtEu 

4 7 0 nm~5 3 0 iim{^:^7fct°-^fe;ft^#-r5o (Y, Gd) 3 (A 1 , 
Ga) sOia^Cett, 5 0 0~ 6 5 0 nm{;i|g^t''-i^^;g:^%i-5o SrC 
a S i sNs : Eu{*. 5 8 0 nm~7 8 0 nm{^^^t°— iJ'feft^^i-So 

mmm9 2co^3fe^«f*, ^^fe^^i oco^fe^D— ^^s^-^jg^ ^Tt, m%m 

(^5S^^^:ft^W-f-5o ::tLP:,cD^3fem^i o^^b<^*^3feis ^3fef*l l;i)^bco 
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11 5 







4 (Ex=463nm) 




IfCmA) 


ma 

Vf(V) 


nm 
(mW) 


mm. 

dm) 




fell 

X 


y 


it(K) 


(Im/W) 




20 


3.28 


5.4 


1.397 


460 


0.327 


0.334 


5751 


21.3 









mm. 




Ra 


R1 


R2 


R3 


R4 


R5 


R6 


R7 




84.9 


90.9 


86.3 


81.6 


83.2 


88.1 


82.2 


81.4 









R8 


R9 


RIO 


R11 


R12 


R13 


R14 




85.8 


91.0 


69.9 


88.0 


70.7 


88.9 


89.6 



4 6 3 nmB3M(Dmm^f-i^^^mM^titc^^m±. mmms 3 -^B a S i 

2O2N2 : Eu}±»ii^d^fe#fe^lS:^fc. (Y, Gd) 3 (A 1 , Ga) 5O1 
2 : C e }t.m-^-^^hn^€,mmmK. S r C a S l : E u fim^^fed^^i^fe 

9 2 coe-fe^R^^^gf*. 21. 31 m/'•Wtl^V^|i3fe#tt&^•ro 

^iSM 9 2 IC-^S fi-fe^^^SBl*. (R a ) 8 4 . 9 U 

(Ri~Ri5) f5f^^T(D-fem-i'it-fei4;asgfe#§ti.-cv^5, Mt-. ^mm 
9 2izm^&^^mytmmnt. m^m^msm (r9) ;dS9i. ot^ m^xjk 
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<MMM9 3 : m^mW:> 

^^Sr-*) !9 . UMm 3 0 (D^%mWi^^^^'C^ 1 1 ^^T<5? J; 5 fs: b/c 
i^^^}*s «M3 0 i^. 0 4 0 0 nml;i^ 

^^y-:^! Q\Z.\±^ B a S i 2O2N2 : Eu<7>^mti%^^#:i. (Y, G 
d) 3 (Al, Ga) 5O12 : CeC9^3fefls:i, B a 2 S i gNg : E u (©^b^^ 

121c:fi, (C a 0.9 6, EUo. 05) 10 (PO4) eC 1 2CD^^#:^S-^^;J^XV^ 
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•So 



wo 2004/039915 



96 



PCT/JP2003/013157 



ft ^ CO f£ H 

1. Be. Mg. Ca. Sr. Ba. Znf>^htj:^mi!)^hmi-£fl^^J>:^J:<th 
im&.±X-^^mi It^TC^t. C. Si. Ge. Sn. Ti. Zr. H f 

2. MfB^I imThmit. Ca. Sr. Ba. Z ni^^^f^^m^^hMi-^th^B 

a ^iii-m 1 1 msj.±x^^ ^ . 

tfriEM I V:^7n5Sf*. C. Si. Ge. Sn. Ti. Zr. Hf^^bJfeSP:*^ 

I 1:^75^ : tfrfSR=l : 0. 0 0 575Mi:0. 1 5 ^ i: ^#^i:-r§ 

4. *fnB^^^k«^^^#:}*. m^i^OfNt^^^. ^Otm-NiDrnMiit^K 

o(75i{c:^b. N;5so. 2—2. ixh^^t^!^mtir^m^(Dmmi^3(D 

5 . I^^LxMyOzN ( (2/3) X+ (4/3) Y- (2/3) Z) ' R 

(Lfi. Be. Mg. Ca. Sr. Ba. Z n:d^^f-j:^m7^>hmi'£tl^{i^f^< t 
^ imU±X:^^^I im%^Xh^o M{i. C. Si. Ge. Sn. T i. Z 

-efe5o 0. 5<X<1. 5. 1. 5<Y<2. 5. 1..5<Z<2. 5 "C^fe 

6. ^P^LxMyQtOzN ( (2/3) X+ (4/3) Y + T- (2/3) Z) ' ^ 

(Ltt. Be. Mg. Ca. Sr. Ba. Z n-A^hfj:^m-A>hm\-$tl^d^^< t 
-him^-tXh^Bl iMjii^Xh^o Mfi. C. Si. Ge. Sn. Ti. Z 
r. Hf ;ei^6>/^5i|;5^feJl{m-5ii'V^< th imSJ^±Xh^M I VMyumxh^o 
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±S5c*;5^fe/=e5|E?gS!|-t?fe5o 0. 5<X<1. 5, 1. 5<y<2. 5. 0 

<T<o. 5. 1. 5<z<2. 5-efcJ5o ) -c^^tL^mmtm^^^o 

7. tulBLf*. Ca, Sr. Ba, Z n^>bti:?)m'i!)>bmi-^tl^'B a ^i^Mt 
Mf4. C, Si. Ge, Sn. Ti. Zr. H f ^^e^/c^-SI^;^^^^^?^'^ S i 

8. tulSX. tfrlSY. tfrlSZtt. X=l. Y=2. Z = 2 "CfeS i Sr#^i 
7k(Dm.m 5 ~ 8 <^ 5 •feOV^-rtb;^^ 1 o(::|B^cD^^'fb%^3fe#:„ 

1 1 . f&fBi§Hi{i. m:)f^sm<DmiL^^^w-o-t ^wMt-r ^m^comm i , 

12. ^Rtt, 5 0SS%iJ^_h^SEu-efe^^i%#mi-r'5if5ft(Z)«H9 
~ 1 1 c^) 5 •fe(Z)V>-f tb^^ 1 o{s:|a^<D^^>fbife^^#:o 

13. i^^l5^^JR^*. ^0 7 0m»%i?X±;53Eu-Cfc5^i^#mtt-'5l» 
1 4. tffta^^<b#f^^^fi. 4 9 0 nmi2i.T(-^^fc:°— iJ^^ft^^i-^M 

1 5 . Wmm.m\^<^'^%Wn. BatSiiEui ^^A,Xf^ ^) , 3 6 0 7!jM 



wo 2004/039915 PCT/JP2003/013157 

98 

1 olC|B«(D^^«^3fcf*o 

1 7 . tuiam^^bi^^^f^ttB a S i E u t ^-^A/-^^;^^ 19 . W^-fe^J^ 

mm 1 ~ 1 5 5 ^(^V^-f 1 ofcSB«(^m^'fb!^^^#:„ 
1 8 . mWMm\:.mm%mt. soon m(D%i. VhSl 0 ii.m<^>5fef- J: 5Ss 
< mm^fh^ ^ i ^#mi:t-§lf *(0*5I11 1 ~ 1 7 <D 5 ^^^v^Tt^:^)^ l ojaam 

1 9 . milB^mb;^^^#:f*B a ^ S i i E u <^ ^^A^X^t^ »9 . . 3 5 0 nm 
jS^©^ J; 9 ^> 4 6 0 n mj£^(^3fe i 5it< Mi^^tb-S i i: ^#t!ci:-r5lt^O 
mm 1 — 1 7 (Do t>c^v^-rtL;a^ 1 o}c:®^co^g>fb^:^3fe#^o 

2 0 . MlB^^'fk#l'^^fr^*^ ^''cC < i: % 2n^±(DB e . M g . C a . S r 

t-f-?)m^<Dmm i ~ i s cd 5 •h(D\^'rthf)>i-DKm^<DmM<\:,m'^^i^. 

21. ttriam^^tii^m^ft^f*. S r t Ca iSr^UT^SD. Sr^Ca^©^ 
Sr :Ca = 6 :4 7ZrM9 : 1 -Cfe?) C i ^^^tt-^li^cDt&ffl 1 ~ 
2 O 5 -^(^V^-f tu^^ 1 ofcfE^o^^'fb^m^l*:, 

2 2. tfilB^^^bW^fef*}^. S r ^B a t^Wl-T*3i9. Sr^Ba^c^^ 
/Htfi. Sr : Ba = 6 : 4 T^fS 9 : 1 "efeS ^ ^4tSfeii-^ft^<^|Bffl 1 ~ 
2 0 O 5 t5<^V^-f 1 O^CfSm»mS^lii^m3fcft^o 

2 3 . t^rffiMS»^^#:{i^ C a ^ B a i ^^UT*5 Ca^Bai<^^ 
/l-i:b«:s Ca :Ba = 6 : 47!?^ 9 : 1 -^fe-S ^ ^ ^^^^-^--Sffi^cJOffiH 1 ~ 
2 0 5 •ib(^V^-f tv:^^ 1 o{^|S«0^^'fliJ^^3fe#:o 
2 4 . It^^^ffl 1 ~ 2 3 (D 5 t>(^v^-f 1 oi^|E^<;Q^S'fb!fei'i:^'^i;i*3 
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2 6. L(Dm.im Be.Mg, Ca. Sr. Ba, Z n-i^>^fj:^mt^ 

(Mfi, C, Si, Ge, Sn. Ti, Zr. U f •^>tbt^^m-A''hmi-ltL^<i^f£ 

2 7. BUia^I li^TC*}*. Ca, Sr. Ba, Z nf>^(^fj:^mi>^hm}tfh^ 
mw^M I V-myiM-i-. C. Si, Ge, Sn, Ti. Zr, H f :0=^&/=fc§S|;&>^ 

b^fm^ s i t 'r^{i^t^ <thi m^±x^ , 

mw^±mjm\t^ E u ^'S;^^ h -t^'Mt <h%\ W^J^JcX «9 . 

'fb^jM^ : MS5R(^^»M3fSi-= 1:0. 00 5 : 0. 1 5 (DtgHF*^I^^:^ 

2 8 . tirwaR®^{[i^f;ift;t-C. fi, mmR(^m\Mh}i%\^^ RcD^ 

2 9. MIE^l (DXmf-^SVNT, ^bfcQ (Qf*. B. Al, Ga, In^^fe 
i^^m-^-r5it^#lti-r5.|f^(D^ia2 6~2 8©5 t>CDv^-rti.;&>lo{c:fB 
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m^h^(D^^]^m-i. 0 . 5 < L (DS'fbi^< 1 . 5 , 0 . 2 5 <M(Dm\M< 1 
7 5. 2. 2 5 <MO^'fhi^< 3 . 7 5 ®^Hl^{ci^^$tL5 r i: ^^^ii-^ 
W^cofSH 2 6 7!^^ 2 9 <D 5 -^(^V^T 1 olclB«o^^'fbi^m^#:c>Mit;^ 

3 2 . m^(omm 2 e :7irM 3 1 5 %(D\^-rfiib^ 1 o\z.mw.'Dmmhm'^%w 
3 5 . mmmmmo'^^mt^ m'^<Dmm 1-25 s:rj^it3i^<^fsffl 3 2 © 5 

3 6 . ttrlBJS&MTfeMtt. b wrm3fe<Dffi»M«^(;i^^^c& < 1 1> l J2>(._b(D 

«t°-rJ'feS;55t>s:r i:^#fi:i1--5lt^<^>^H3 3~3 5O5*>(^v^-rtI.;0^ 

.3 7. tul5M^M». ^3fe*^-efe5c:<t^#mi-r5i»^(D^IS3 3~3 

3 9. tutsm3fef*i Lx. mtm.mts^M.%w-tm^m^^hti^m2(D^itw 
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4 4. tula^^fe^Mfi, ^-?te< 4 3 0~5 0 0 nm. 500~730n 

4 5 . mmmmhm'm^m^B a t s i t 

t&lS^^ggf*. 3 6 0~4 8 5 nm. 4 8 5 ~ 5 4 8 nm, 5 4 8 — 730 

ISIS 3 1 ~ 3 5 © 5 ib(D\,^-rti:^> 1 o(c:iB*fe©^3fe^«o 
4 6 . tfj|E^^'fli«fe||:3fe#::as B a t S • i i 
fulEB3fe^fif*> 360~485nni. 485 — 584 n m}^: 1 Sl±<D^^li' 



wo 2004/039915 PCT/JP2003/013157 

102 

^^(D^m 3 1 ~ 3 5 O 5 -tbCOy^-ffh^^ 1 oidfBftcDB^^eo 
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^nrnmo^m^omm [2004^^3^310 (31. 03. o4) m^m^m^mitpm 
^^<Dmm<o^m 1 —4 7 1*^1 y TH^^tz iffc^Pif^<»t5iii4 8-95 ^^iijip^tttc 

o C7H) ] 



48. (iiSO) Be^Mg^ Ca^ Sr. Ba, Z n^^b^feSP^^fe^f^'tl'S 
i!'V£< it> I iMimt^ C. Si. Ge. Sn, Ti. Zr. 
H f ;5^fc>fe5»e)^{i;}x§/J/V£ < t % l@^_h-e&5^ I Vi^^i, 

49. (ii*n) Be.Mg. Ca, Sr. Ba. Z Tit^hfX^I^-h^hmitM 
ii>5&< ia«_h-e35^mi I]^7C*is C. Si. Ge. Sn. Ti. Zr. 

II f ■A^hfi:^^t^hm\-£n>5,<>fi:< h % xmKk±.-Vh^m I Vl^Tn^i:. ®?g^iJ 

50. (aiJil) HUia^I li^^c^Ji. Ca. Sr. Ba. Z n d> fj^ 6> 
Wfiail I V]K7C*«v C. Si. Ge. Sn. Ti. Zr. m f ib^h^a^l^i^ 

5 1. (xi^JP) W^SK^^jRiD-^WMfl. MiaBi Ij^TC^fC^LT. ^/I^it 
T?. t&IB^I I ^TCl^ : gfrlER^ 1 : 0. 0 0 5:5^1 : 0. 1 S-CfeS^lttr 

IS 4 8 3Z:fi4 9 iC|a«fD^^{k!^^3fe^„ 

5 3 . (mm) -^^LxMvOzN ( ,2/3) x+ (4/3) Y- (2/3) 2) - R 

(Lf4. Be. Mg. Ca. Sr. Ba. Z n:i!t=^P>^?>m^^^Miiiil^^<^^£< t 
tim&.±X^h?>^l I]^7G#trfc5o Mti. C. S i . Ge. Sn. T i . Z 
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-efc^o 0. 5<X<1. 5. 1. 5<Y<2. 5x 1, 5<Z<2. Q-^h 

( (2/3) X+ (4/3) y+T- (2/3) Z) ^ R 

(L(*. Be, Mg, Ca, Sr. Ba. Z nJO^b^^^ S8¥/&^bMfm5^!?7fe < t 
■him&^^Xh?)^! iMyv^Xh^o MU. Si, Ge, Sn, Ti, Z 
r. H f ;*^b^ce5P^^feM^i^5i>^£< imiJi±-efe^^ I v^5c*^-fe;£.» 

±m7Qmt^tofj::5mSM-Ch^o O. 5<X<1. 5, 1. 5<Y<2. 5. 0 

<T<0. 5, 1. 5<Z<2. ) 'T?^$tbS^^>fk;#l^3fe#:<. 

5 5. (iiau) BlfiaLtt. Ca, Sr. Ba, Z nt>^fj:^mf>^hmi-£tl^?>B 

M{±. C. SK Ge, Sn, Ti, Zr. H f jS^bJ'i S^^O^^sigflHS S i 
5 6. (ig*P) fulBX, tfflBYs WlaZ«^ X=l, Y=2. Z = 2 7?$,5i 

5 8. (ig^p) mmmmt>^m^m^^\^x. 5 omm%sk±imsm^x^ 

<D«5ffl 5 3 X{4 5 4 izmm(D:i-^i>"r-^ hy^ K^3fe^„ 

6 0. (iiAp) S&gBRf±, 5 0M*%]Ji±^SE u-Cfe5^i:^#^i:-f-SW* 
<^^ffl 4 8, 49s 53 RXJ^ 5 4 (Do hm^-fflt^ 1 -o^CiBft<7)^^{b«*^„ 
6 1 . (iiAp) tfrlB^^S^J R tt, ^(D7 0 Eu-e$>5^i* #tt 
i:i-Sit5^^<^3^H4 8, 4 9, 5 3&t;?5 4<D5*>'^VA-ftv:e)^l-c»l::|SftO^^ 
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6 2, (MM) mmmmtmm^m±. 4:9onm^r\z^m^'-^mM:^^ 
m^h^m^:^^i!^ }'ji-t:^'r^^t^mnt'r^m^(Dmm4 49, 53 

-5 W^C^^H 4 8. 49. 53 S.TJ« 5 4 (Do t)©V^-f 1 -^t^lB^feO^'fkJ^ 

6 6 . (iiAB) MIE^^'fb#)^^^fi{*. 5 0 0 nmO^J; -fc 3 7 0 nniOi)t 
t^ct »35t<I&iB$tI/^ili^'!^^i:i-5if^«5|gffi4 8. 4 9. 5 3RX^5 4(0 

W*<Dffiia4 8 . 4 9. 5 3:^X^5 4 5 t>OV^-f 1 Oji^lE^c^^^fb^^ 
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